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utable to adenosine A 2A receptor hypcrenergia. 



(57) Abstract: A [l,2,4]-triazolo[l,5-c]pyrimidine derivative represented by the 
general formula (I): (I) (wherein R 1 represents (un)substituted aryl or an (^substi- 
tuted aromatic heterocyclic group; R 2 represents hydrogen, halogeno, lower alky], 
lower alkanoyl, aroyl, (un)substitutcd aryl, or an (un)subslituted aromatic hete- 
rocyclic group; R 3 represents lower alkyl, lower cycloalkyl, (un)substituted lower 
alkanoyl, (un)substituted aryl, an (un)substituted aromatic heterocyclic group, etc.; 
and Q represents hydrogen or 3,4-dimethoxybenzyl) or a pharmacologically ac- 
ceptable salt of the derivative. They have antagonistic activity on an adenosine 
A2A receptor and are useful for treatments for and/or prevention of diseases attrib- 
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TMl 2 

(D#ijx.(fv ? 3-K>^^> ^o*^^ S?7^^^, £?£L<te5~10 

DMA, DMSO, ^^i?^, h/l^^x ^i^V^^feif *>tl. 
IS7 3 

ft-g-feClQ-aO&fflV^ M5tfe 1 ©II 2-1 Itfcfilg 2 - 2 £ El&ft^Jfc 
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TM7 4 

Mi£&l 101M2 4-C#bn5<b^aQ-o)5r^ttM*s 1~5 # 
DMA, DMSCK Wl^i^ ^oo^^y, ^ppzJvV 

*U ^T-t 9-3?7 IfV* n [3.3.1] ;t^l U\ 

is 7 5 

flS-a^(IQ-aj)&/Bl vT, gg£ & 1 ©ig 2-1 ^fc^xm 2 - 2 i: 
Matfe3 9 
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OCH 3 




1 

It 7 6 . 
&£&3 4©It6 4 7?#b^^fb^(X5)^?ttt^ c r>x 1~3 US*, #s 

DMA, DMSCK ^^if^ h/U^J/,, ^an^>> ?uu-fo;v 

X@7 7 

K3§j!fc3 4©Xg6 5-e#b^5'fb^(IQ-ae)^V>-Cs 1^7 6 irlRlfiSfcg 
IS7 8 

fbi^(IQ-k)&^T, 1 ©Xm 2 - 2 £ |fa«fc®£&fT 5 r. £ J; 5 „ 

gjjgfe 4 0 
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O 



Br 



, fry* ^ R » r> Vr- 

(IH-an) OH-ao) 



(5£* „ R 1 *5 J: R2 fi-^tLmBulB £ mmx* h *) , R 33 ttHaiB R 8a R^-efc 5 ) 

X^7 9 

TOtt^i: L-C(±. iiif^xf/n^r/K THF > lA^yir^v, DMP\ 
DMA> DMSCK ^an^y, ^dd^/u 

A, mmt&M, ;**/-/K :/p/V— /K 



OCH 3 PCH 3 





•OCH3 HN^VJ" 00 " 3 



O R 2 




(IQ-ae) (IQ-al) 



Xg81 




(IH-ap) 

Rife«t^R 2 fi^mSulB^lll^-C'fe5) 

XS8 0 

< & 140t:T% 1~48 H#|IU L < 3~5 B#IRIRj&$-&fcffe, *Stti&|ft4» % 
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«It LTtt, ^Rtfv^fvl^-TVK THf\ 1,4-v^f-V, DMF\ 
DMA, DMSOs h/l^^ ^Vf* ^ncDfc/V 

A, Mftll*** oi^y-yK :/p/V-/K 

IMS l 

ZfiMffimm, W*.t£s ttffl* ifciSK ttJk *&t ^o^^ 

i-hV 7/Wb^T?fl?/B N i^n!) Kv^, 7/Vrt KV$?i«\ 

r t t"C# 5 0 H^ n y K^^ftlSdifcl/r b 7^ Kn y • l^— X (Tetrahedron 
Letters) , 37 40-5§\ 7193 H (1996 ¥) *] 1B*©#ft"el!Bi U 

^ fvi'Sr, Et *Pr W yyo tf/v4r^i". 
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-NR 42 R 43 


160 




161 

• 




162 





Bruns b O^fe [^^7 — 77 — v a (Molecular Pharmacology) ^ 
29 331zK (1986 ¥) ] fc^wefc&SrJJIfcTfTofco 

7 5/ M^ft^s TK^Ufc 50 mmoiyL h !) *(t Ko ^ / 
y*ttWk Tris HC1 £ B&i") WlMWL (pH7.7) 3\ #P hnJ/#*W 

<i If-. (Kinematica ttSD «rJ8VvC!Bi»Lfc„ B8BSc£i£fo#l8L (50,000xg, 
10 ^-H) x #bnfcttMl-l^i<^50mmol/LTrisHCl JgfKftSrJP^iTSIBS 
U iRlfiloS^fllSrfTofco ^bftfc^^MI^ 5mg (S£S) /mL©i 
iift^S «t 5 ^ 50mmol/L Tris HC1 iftfftft ClOmmol/L t{b-7^^!>^> 
Tf J^fr%i—t 0.02 Wmg W (Sigma. #88) «r£tf) Sr*D^. 

±E©»»UfclWia»»a lmL |cf5f!>A-eitLfc CGS 21680 
{3H-2-[p-(2-*/^^^^v)7*^^T5 yJ-S'-CN-*^*-^*-^? K) 
7f/Vy:40 ^f-a- y— /mmol;=3-— "f^VK'= a— ^IJT (New 
England Nuclear) *±S£ [if • ' ■ 7 r — ^ 3 « ■ T > K • 

7.^ !)^y^;l"t7 frL ^r^ (The Journal of Pharmacology and 

Experimental Therapeutics) > 251 888 H (1989 ¥) 3 ) 50uL (ft&ft 
g 4.0nmoiyL) 38 J; tmBfc-frfc 50pL ZMz-tc a 25<C-C 120 

ttbfc^ N ^f7^«SMaMft (GF/C ; Whatman tfcfti) ±T*fc3S!R3l«ii U it*) 
tfc 5uL © 50 mmol/L Tris HC1 WffiWX* 3 0gfc#- Lfz 0 #7*2&3t« 
£/^f v'^f-V-^- (EX-H ; fP3tM^X^±0) «rJn*.* 

JfeWiB*SriK#^^^— :^a^*^V^— (Packard ttftl) -CiH£Ufc. 
^-fb^^AaA^fl^^ (3H-CGS 21680 5&<£) KSH-SlfiWolffflfi 

» 

= {1 - (X-Y) / (Z-Y) } xl00 
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(&) ^It-^a (Z) £ ft. f*tfcfl^fe##£T W 3 H-CGS 21680 *t£Sfcfrtf& 
irCfeS, #^mft&r£* (Y) itt, 100pmol/L i/^ o^y Wf / ^ V 
(CPA; Sigma tfcJSD #*ET"C© 3 H-CGS 21680 jfe^ttlttBi'C*)*, UH*# 

a-Twitte* (x) t &mmm<Dmkik&%) : {f&Tx*<D m cGs 21680 m 
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*MKi3tfc6*1-«giA (fflz.&/-<-*yyyffi. *AttJ5*ffi££tflEi:5y£x 

f*g$>J2 CGS21680 ^S^VTV- («) t^tS^I 

PUTT?**. CGS 21680 (Try ^^AaASfe*fffNMK) ^il^*t5 
Tr 7 ^ AaAS^flc*^ LTfcgSlMfefc©* S#tfc#& (medium sized spiny 
neuron) fc*3tf5**/< (GAB A) ffH^^!H4^^*fc£#^£ftS 
t^-t/V ■ t 1 / • t-i 1 (Journal of Neuroscience) N 16 %^ 605 

H (1996 ¥) ] o rfj^y AiA&®#i¥WiMtiM&fcfrt>& 

%%ifm^<D GABAfcm&ft&<OfttlK{^tofcffimUZ:<0&%:> CGS 21680 

5 H<fr©tH* ddY ^ * * (« 22-25 g, 0* SLC) £11110^^X11 
mZfiitCo CGS 21680 (RBI tiM) (ASftSSttSO fc«Sf#U 

10ug/20uL V *SS£l*J 1-&A Lfc 0 WRft^*tt 0.3% # JJ t^^ V y (20) 
y^t'y^y^-V^- h Tween80 Mir) ^Wi5f?* Cfc«R£*fc 

£D t?®SLTfflV^« CGS 21680 &1B£|*3 fc&A-f5 30 ^Sff{C N f«b-& 
& triWWfc* H*UR^ft «r£* * V (0.3% Tween80 £ WIHMc : 
^-etiMR^lfc lOgfcfc 5 O.lmL) o &Mktt&WBL 

1 &§ff!1^t- 1 EET 4.5cm, ifrg 1.0cm ©HE^-CfcT ? V ;VU<7)i$\Z.-? 

ffc£4fcfii:£T lOmg/kg & P Lfc 0 



mio* #*K7v-*=T©ffi££Jg 
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OMlft fcBltfc* £ ^ ©1?^$: 10 s>^±#*>, '&mz 

(2)lfrfe^t-@ltfc**^C0i^^ 5 £l>£*± 108*J»» 

t>, flusttmwMB** io f>j^±c 
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IMS* «K*fc-&KUB»tfc** J t©»S&©*WW*IW# 10 S> 
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^^j^[tlplOEE(7)*^V7 p v'--^='Tl:^ti-L : fTofc (^50^) „ 

LTft 10 fli(iO*^W*>-^37# 4 /G&KTfcfcofcflffifttr* 
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72 



&Mtms ^-^y^m^rf* [l^f/H-7x=;H,2,3,6-fh7t Kotf 
(MPTP) i&M.^^^-? bl WsttSfftB 

hZ> 0 Mft^doV^-CJiK^^^W^ST'fcS 1-^^-4-7^^-1,2,3,6-^ h 

hv<5 ^ftgo&te • JBHSasjBr. 9 . ffah ■ 1BWiW&&7frto -© MPTP vm 

-/ . -^^/g ■ 7^7^ — f-^faiyjx • rL— . • (Proceedings of the 
National Academy of Science USA) . 80 ^\ 4546 H (1983^) ] . 

-ttv b\%%W&\^^<o%%%kW&\^ MPTP ^yvfilJR 

^tjH" ~ £ #S£p kftTV^ 5 =l — p ^ — (Neuroscience Letter) 
57 #s 37 H (1985 ¥) ] „ 
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2~3 ^fpOlW^^—^irs/ h (fcS 300-375g^ RiftVT) &rll¥4 

yc%^xn%L*ftteotL6 mptp (rbi aw) &&ttJB£s&fck (^«*i3gtfc 

fc/fll^fco Wftffr£*&tt 0.3% Tween80, 10%^ a )H©*^T«8i& bTJB 

l-c&wc />°-^f ^^fi 30 #s 8 i ■%m®mn?&fribWM us 

Ml 2&fc»£^B ^37©|#^t. 
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^SO|Mf(«-ijfii) 








E$" 
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ES 












0-17^: 













(sign-wncoxon test) ] „ u&mwim-^x hW8fc\k&m&*m tmw&ts- 

1. 7 6 % 8 51*3*^- *e±y Y MPTP ^y^rt 

VMM* 3tfW**fe (?Ftt«FlW©»I3£). 

LTWu ddY5B*H&^#* (#fi21~26g^ i3#SLC) £1^10 
fif (CRF-1 ; feit^Tk CtoiTk) ttSSlcSIR* 

W&{b£W©S! J £fclSL*trtt* 0.3% Tween80 tSUgiLt, 
^M^10#^ltr^P^tfc o Bftt*N»i¥te«\ 0.3%Tween80«gS£<D#-& 
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lOmL/kg &nS#Lfc„ ^S&l#Bfl©ai£tePorsolt©;£& IT— % J 4^ 
$ gti"7-77 /W 3 ¥4 ■ a • 7 ■ t7 (Arch. Int. 
Pharmacodyn.) % 229 ^ 327-336 H (1977 ¥) ] ^fpDTfro^. -f*^fc>*>> 
SWT^y/V»©Rfff3K*fl| (E^lOcm, K£ 25cm) fc % TkM 23±l e C©7k£ 

9cm fc35o-C^!>*£ 6 ^f B m^ff: t ^^©ATkff^©-^*^:, 
tta»&*hJ:5 fc$MTlEl3# l~2 #F H M§1"££^©i&#J2#*l-^1~5 0 
^BSflH©H£tt2#W»*LT^ *<D&<D4&M (240 IM fc*3tt$iBttfTS& 

Steel-test feSrfflV^TfTofc. 
{fc-a^ 71, 83, 8 9*3^94 fcfi lOmg/kg |PS4t N ^»«©W 

£fcfc!&V>8?$ifftB (10 7 mol/L T» 50%Et±©l&») «r*T L-CJ8 !K AaA&irC 
fsWij5 ^S^tB (learned helplessness ;LH) ^A'WflsJfl 

LTfci, SD 2/ b (ftfi 220320g, 7 H*^ir— A' 

£ 1?|10-15 E5-C'^tfc 0 ^flMBWSIW*^ M*g.22-24°C, 

50-60 %©«j^-e^W u fi? (crf-1 ; t^y^^ifif, soso *s 

itf*(*jl^tti*t^$*fe 0 *fe x *«^1fetts*«^2 0 g FRKFRl 
©FtygM!B£#RS) ©l^Hfrt-j^PT?2mg/kg$r^Lfc„ 

^MWtBWbLXfc. WhJ'i'tfyfx&W. (TK-40 IS ; UNICOM $L =f 
89&JBl\fc:.&l 01, b/>7j?^^^©' : P^:^tt§]!9^lrA^T2o©$i5M 
SrlSttT, -t*v€*x©*RRfc: 1 E-f 07 5/ h ?:Attfc 0 2 o©-t*i-£;h,©ffMI (22 
x 20 x 26 cm) ft , * x > V* * ^—JVU<OW. 7 V v Kfl» & 4 <9 fll^ v' ay? (1.3 
mA, x?7>zffrfflW 5rAflf*T?*5J;5fc&oW5. ^ h^y^^K: 

ID (10-90 500 i:7V^^y-t7, (10-90 W) fc±D25#W 

j&SIefiB^ RTifift®^ a (inescapable shock ; IES) Sr^ftTV^SHtlSIUlft 

H2 0 i, Maier b©^ [v^-^ ■ ^ • 37^7T-( 7 • 7^ K • 7 

*;tai?*/u •f-fan^ (J. Comp. Physiol. Psychol.) , 85 # % 581-592 

H (1973 ] *3 iT5 Geoffiroy Christensen ©#& [K7 7^- 7 fc° 

V? • y*h-f- (Drug Dev. Res.) , 29 # N 48-55 H (1993 #0 ] £3gT^JI 

UTS'* b^y^^^Srffo^io S'* h A* y * * «MW>tttO B t^Sr^ 1 ?^ 
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LTfiFRl (^lf-^p| \q £££>T 5 #J^rt fc7 s> l»flS»©*&Bfc£Sfr 
UftV^, 7 y hfc 0.6mA ©«fcfa 5 #HIAflf£*L5. ^1f-^ift 9 

^T^jftRLT FR2 (7 y h 0.6mA ©BSCS' 10 S>IBAffif $ 
SMiX a y ? Afftt 0. 5 ^©Wli^^V^-Cx 7 0.6mA OKAS' sy? 

it lO^IHAffiSft*. £JUb*r 1 0©t*fT£ L> *<&f*fr# 15^I^*5„ n 

©Wfr* 15 0»?))Si-) SrHJfcbfco |SRttRJft©¥!l£Wu FR2 fc*5tt5 2 @© 

lei W (Escape response %) = (|IBSfiJt^WfT$t/15) x 100 

ib^ (l#fT»ft^(mtertrial response %)) ft> *t#SS)RS (Psychomotor 
stimulant)ff^B<£>^£ Lfc 0 

i£fr»W Ontertrial response %) = 15) x 100 

3)i^fl-*Qi3l 

IE3?*f M £ IES Aflf **RBl¥o££ Student-t T^S U IES A#*t!81¥ 
»<t^S^©iIWi3«ttWKfTra^»i^C>IISr Steel fem J; 9 #mitifc&£ 

< \ttti&.±<DUftk-mKU&u mm¥on.ffiftw\z&^x±<%abtix^ 
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w> We a* , rjxb &#fi MUX tt ft&afc <pH * i 9 %Wrt z> . 

fi brs £ ttm&toffy v 5/ h ^Eft-f-^o 
HJ60i l 

5-T $ / -2-(2-7 U yu)-7-7 * =Ml,2,4] hVT^n [l,5-c] t° U 5 v 5 ^ (ft-£«J 1 ) 
7-^ n n-5-(3,4-^^ f^f^yv'/VT 5 /)-2-(2-7 JJ /v)[l,2,4] MJ7/o 
[l,5-c]t°!J ^v 5 ^ (ft-^ftG, 500 mg, 1.17 mmol) SrTHF (5mL) Wg#U 
7x-/V*!)iE (213 mg, 1.75 mmol) % V 7 a-—/*'***'?.* 

KWuV K (25 mg, 0.035 mmol) £ ± 2 mol/L MJ ^ AtR^I^ (2.5 

mL) SrJB^, 9M»Wc„ Sj^^iS.*t?^*PUv £4fok£Jn*.. ^nn 

tts^oa'frtFlK) "CHfttU 5-(3,4-i?;* h^V^i^TS/H-fc-yy 
;l/)-7-7i=Ml,2,4] h JJ T n [1,5-c] t° D 5 V> (424 mg, 0.99 mmol) 
7*t)V7 r*b bTlW 85%T'#fc„ 

#e>ftfc 5-(3,4->^ h^v^^v^r ^ y)-2-(2-7 y /v)-7-7 ^=^[1,2,4] b 
yryD[i,5-c]f y ss^&fp 7^*PBfflfc (3.omD icjgtfu r=y-/w 

(541 pX, 4.95 mmol) Soitf h y 7;^n^^y^;^^ (230 ]iL, 1.98 
mmol) ZMz., 4 H$NS# tfc 0 1 mol/L TK^ft-T" h y !7 A* 

£&1 (168 mg, 0.606 mmol) LTW61%T'#fc 0 £6>fc N ft 

£4fe l / «J U ft^i? 1 £ LT#fc 0 

iH NMR (8 ppm, DMSOds): 8.15 (d, J=7.9 Hz, 2H), 8.04 (brs, 2H), 7.95 (d, 
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J=2.0 Hz, 1H), 7.55 (s, 1H), 7.4-7.6 (m, 3H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2,0 Hz, 1H). 
Mass (m/z): 277 CM + ). 

ffi (KBr, cm 1 ): 1652, 1646, 1618, 1600, 1552, 1508, 1419. 
jftjft : 218.6- 219.0*0 

5-T ^ J -7-(2-*A- ^ * =/l^)-2-(2-7 y A-)[l,2,4] b U 7 % /n [l,5-c] t'Hv? 

ik&VoG (5.00 g, 13.0 mmol) & THF (100 mL) WS#U 2-J}vl^/K7:x. 
^/l^PHfe (2.50 g, 16.7 mmol) , If* 7ct^/^^7-f V<7W&W 
p y F (680 mg, 0.970 mmol) ^itf 2 mol/L b y (25 mL) 

^(Dm^W X^U U 5-(3,4-v^ h ^i/^l/V^T % y)-l-{2-^;V^;Vy 
cc=/V)-2-(2-7 y /k)[l,2,4] h y Tyn[l,5-c]t°y 5^ (4.95 g, 10.8 mmol) £ 

;v)[l,2,4] h y T)/n[l,5-c]t°y ^ h y ^/l^n^ (32 mL) \zMM^s 

b y yjv^-n * $ ^XtVftym. (2.4 mL, 26.8 mmol) *1}Q7t, ^t£T" 12 mmffl 
#Lfc„ S^»7K^Lfc^ nn*Mt$UL, 1 mol/L 7»fc-?- b V 

x&m Ltz 0 mfe%? * a 3jvvj»-e b y ^ a ^ Ljt&vo 2 (1.74 g, 5.70 

mmol) %&&mfck LXntZo ZbK, Ifi^iJETt^iL, ^trv-y^ 

(^l^pn^Mi 2mol/LT>°e-7-^/ 
— ^©JS^SPSSD TitMU (334 mg, 1.10 mmol) tr^W63%T'# 

fc 0 $ b fc % 2 £r^* / -/uj: !3 fl&A U Sfe^ B % t LT#fc„ 

!H NMR (8ppm, DMSOde): 10.20 (brs, 1H), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 
1H), 7.60-7.90 (m, 4H), 7.31 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 

Mass (m/z): 305 (M + ), 207. 

IR (KBr, cm 1 ): 1683, 1678, 1659, 1632, 1616, 1541, 760. 
yuBfttir : C16H11N5O2 • 0.1 H 2 0 t LT 
: C 62.47%, H 3.68%, N 22.53% 
H-3MI : C 62.57%, H 3.67%, N 22.80% 
MM : 224.0 - 224.5^ 

mam 3 

5-T 5 J -7-[2-(3,4-^ \> As? 57^ f^)7s=^]-2-(2-7!) 

;w)[l,2,4] b y 7/0 [1,5-c] ^ 5 ^ 9 Jv (it&® 3 ) 
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ffr&4& 2 (250 mg, 0.82 mmol) £ THF (8 mL) fcJWKU -<? MJ -^7 § 
y (164 mg, 0.98 mmol) *m*.s SiTC 2 #mt# Lfc fcfcMt h !? T* f 
^JkSSfc* r>^H~ h y (521 mg, 2.46 mmol) £;&n*U ^J&T- 5 B#|BHt# 
tfco Sf5^^^^7 $> K AG1X-8 UU*7 y KtfcSL 2.0 g) ZMzL, 

££tf7/Vr t KU^y (V^-T/WKU y^tfctts 500 mg) SrJiq*., M"Tf 
Lfc&,t*ifi Lfc.««&SffiTT?*l6 U«aEfc7iz h- h VMS mL) 
t y/p \?;V3--7-jv (10 mL) <D^« J; Q-ffiM U 3 (80 mg, 

0.18 mmol) £ B&tirA £ L-T JR* 21%*t?# fc. 

iH NMR (8 ppm, CDCla): 7.64 (d, J=2.0 Hz, 1H), 7.3-7.5 (m, 4H), 7.25 (d, 

J=3.3 Hz, 1H), 7.20 (s, 1H), 6.88 (d, J=1.6 Hz, 1H), 6.77 (dd, J=7.9 Hz, 1.6 Hz, 

1H), 6.72 (d, J=7.9 Hz, 1H), 6.60 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.86 (s, 2H), 3.84 

(s, 3H), 3.82 (s, 3H), 3.73 (s, 2H). 

IR (KBr, cm 1 ): 1660, 1610, 1512, 1417, 1240, 759. 

Ttmftffi : C25H 24 N608 tLX 

mMiU : C 65.50%, H 5.47%, N 18.41% 

H-glit : C 65.78%, H 5.30%, N 18.41% 
ft£ : 168.0 - 168.7°C 

5-T $ J -2<2-y y /w)-7-{2-[2-(2- fcf D SM^^VWT ^/V] 7 ^~M[ 1,2,4] 

t> p t y b [i,5-c] tr ]) v^y (ft-a* 4 ) 

3 * H*ft#tfc«r/BV\ MJ/W7S: V£ N- ^ ^-2-(2- fc 6 ]) v^) 

^ (lmL) tv^-T y^nfcV^— r/v (4 mL) Oft^ffiftJ: 9 T$ltA U fl^ 

4b 4 (50 mg, 0.12 mmol) &&£ltA& ttW 15%-e#fc, 

iH NMR (8 ppm, DMSOde): 8.42 (dd, J=5.0 Hz, 1.6 Hz, 1H), 8.18 (brs, 2H), 

7.96 (d, J=1.6 Hz, IH), 7.4-7.7 (m, 5H), 7.10-7.30 (m, 4H), 6.74 (dd, J=3.3 Hz, 

1.6 Hz, IH), 4.00 (s, 2H), 3.00-3.10 (m, 4H). 

Mass (m/z): 289. 

IR (KBr, cm 1 ): 1663, 1606, 1558, 1417, 1326, 773. 
5g*£#? : C23H 2 iN70'l.lH 2 0 t LT 

ISI : C 64.09%, H 5.28%, N 22.50% 

fl-JM* : C 64.05%, H 5.42%, N 22.73% 
jft£ : 179.2 - 180.0°C 

5-T ^ J -7-[2-(4-^fvV v^-W A** f/V)7x=;V]-2-(2-7 JJ ^)[l,2,4] 

MJ T y a [1,5-c] fcT !) 5 i?y • 2 Wb^fe 5 ) 

ffc^2 (250 mg, 0.82 mmol) £r THF (8 mL) «fl?U l-^^t^y 

(112 mg, 0.98 mmol) 33,fctfBH£ (200pL) £fiT? 1 B#ffl»# L 
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tzo RJSftl-M^T* h*i/frM<k*V%i~y>V VJ* (521 mg, 2.46 mmol) Sr 

to*.. M-ei6BMMl#Lfc. K&^'V^yy KAGiX-8 V^y (/M* 

7yK*fc8U 2.0 g) £8LT?j*#»#Lfc8L *iBtyt„ l§«$I£TT' 

»*fc*nn>M^lclW!?Ufc8U WtfnV YVify (850 mg) *5±t* 
jjf p bT^/utry v^Vv^ (i/^-r-r^K^f^ 850 mg) SrJP;^ ^ifi 

(D^m^^m^M7Lit 0 %bfMtmv&=># j do mD t * 9 j -/v 

(10 mL) OiB^»«EJ:9lWliftU fls£4fe5 (217 mg, 0.45 mmol) 
LTIKI 55%-C*#fc 0 
iH NMR (8 ppm, DMSOde): 8.34 (brs, 2H), 7.97 (d, J=2.0 Hz, 1H), 7.83 (m, 
1H), 7.50-7.70 (m, 3H), 7.24 (d, J=3.6 Hz, 1H), 7.18 (s, 1H), 6.75 (dd, J=3.6 Hz, 
2.0 Hz, 1H), 4.53 (brs, 2H), 3.00-3.80 (m, 8H), 3.21 (m, 2H), 1.27 (t, J=7.0 Hz, 
3H). 

Mass (m/z): 403 (M + ), 289. 

TEL (KBr, cm 1 ): 1651, 1639, 1632, 1612, 1558, 1512. 
Tumfttii : C 22 H 2 5N 7 O-2.0 HC1 • 0.2 H 2 0 t LT 
Unit : C 55. 13%, H 5.94%, N 20. 18% 
ft"HflI : C 55.05%, H 5.75%, N 20.42% 
j£ : 253.0 - 253.4°C 

. Mm 6 

5-T ^ J -7-[2-(3,5- v> ^ h^y^7 5;> f^)7aS^2-ft-7 P 

;v)[l,2,4l MJryn [1,5-c] tf y 5 *Jls • 1 (lb£$ 6 ) 

x., ^TT^bfcm. »«ESrTHF (3mL) b*M Vzfn t?^— r/u (10 
mL) OlB&fmi. 5 U fl^fc 6 (152 mg, 0.30 mmol) £ L 

36%"C#fc 0 

iH NMR (8 ppm, DMSO-de): 9.58 (m, 2H), 8.41 (brs, 2H), 7.97 (d, J=1.7 Hz, 
1H), 7.50-7.70 (m, 4H), 7.24 (d, J=3.3 Hz, 1H), 7.18 (s, 1H), 6.75 (d, J=2.2 Hz, 
2H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 6.45 (t, J=2.2 Hz, 1H), 4.22 (brs, 2H), 
4.09 (brs, 2H), 3.72 (s, 6H). 
Mass (m/z): 456 (M + ), 288. 

IR (KBr, cm 1 ): 1660, 1639, 1622, 1583, 1458, 1419, 766. 
5c*£«f : CaEWWV 1.0HC1 • 0.1 KCH^CH] 2 0 ■ 0.6 H 2 0 t L"C 
£8HK : C 59.87%, H 5.30%, N 16.33% 
tl-JMt : C 59.82%, H 5.41%, N 16.35% 
jgfe£ : 213.5-214.3°C 

5-T ^ 7 -7-{2-[2-CN-T-fe^/VT 5 /)i^/UT 5^ *=M-2-(2-7 y 
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/V)[l,2,4] M)7'/n [1,5-c] hT JJ 3 ■ 1 mm (fc&V9 7 ) 

^7 (187 mg, 0.41 mmol) t ltt2$ 50%t#fc„ 

!H NMR (8 ppm, DMSOde): 9.24 (m, 2H), 8.30-8.40 (m, 3H), 7.97 (d, J=l. 6 

Hz, 1H), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.25 (d, J=3.3 Hz, 1H), 7.22 (s, 

1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.25 (brs, 2H), 3.42 (m, 2H), 3.10 (m, 

2H), 1.85 (s, 3H). 

Mass (m/z): 391 (M + ), 289. 

HI (KBr, cm 1 ): 1637, 1597, 1508, 1417. 

7D$##f : C 2 oH2iN 7 02-1.0HCl • 0.3 (CHs^CHOH • 0.7 H 2 0 t LT 

MWm : C 54.61%, H 5.45%, N 21.37% 

StUH : C 54.75%, H 5.67%, N 2 1.38% 
K£ : 230.8 - 231.3*0 

5-T 5 / -2-(2-7y /l^)-7-{2-[3-(2-^^y fa y ^y-l'/f^/o kVl^T 5: / /« f 

zl-M[i,2,4] v y ryn[i,5-c]t°y 5^-1 mm. ut&yos) 
mmm 3 1 mmftjjm&mw -<yvv ^ v& i-(3-r tv^-2-t 0 

8 (174 mg, 0.34 mmol) tr&GM&k LtW 41%-C#fc„ 

iH NMR (8 ppm, DMSOde): 9.21 (m, 2H), 8.40 (brs, 2H), 7.97 (d, J=1.6 Hz, 

1H), 7.70-7.80 (m, 2H), 7.50-7.60 (m, 2H), 7.24 (d, J=3.3 Hz, 1H), 7. 22 (s, 1H), 

6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.23 (brs, 2H), 3.34 (t, J=7.2 Hz, 2H), 3.24 (t, 

J=6.4 Hz, 2H), 3.02 (m, 2H), 2.20 (t, J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 

Mass (m/z): 431 (M + ), 289. 

IR (KBr, cm 1 ): 1684, 1670, 1662, 1655, 1647. 

5uSt##T : C 2 3H25N 7 O2-1.0HCl • 0.4 C2H5OH • 1.4 H 2 0 t LT 

HiJffi : C 55.77%, H 5.88%, N 19.09% 

SUMS : C 55.88%, H 6.15%, N 19.16% 
M : 153.5 - 154.2'C 

(±)-5-T 5 J -2<2-y V /l-)-7-{2-[(2-y- }> tf-As^fldT 5/^ * 

=M[i,2,4] h y r y* o li,5-c] f y 5: i> y • 1 9 ) 

afflBETT«H tfc^> ai£&^ y tf/VT/va-zv (7 mL) «£ 9 MA U 
9 (66 mg, 0.15 mmol) £ fc LTW 18%T*#fc 0 
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iH NMB (8ppm, DMSOds): 9.43 (m, 1H), 9.01 (brs, 1H), 8.19 (brs, 2H), 7.98 
(d, J=1.6 Hz, 1H), 7.60-7.70 (m, 2H), 7.50-7.60 (m, 2H), 7.26 (s, 1H), 7.24 (d, 
J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.24 (brs, 2H), 3.80 (m, 1H), 
3.50-3.60 (m, 2H), 3.27 (s, 3H), 1.30 (d, J=5.2 Hz, 3H). 
Mass (m/z): 289. 

IR (KBr, cm 1 ): 1668, 1654, 1641, 1616, 1558, 1508. 
7C$#*f : C 20 H 22 N 6 O 2 - 1.0HC1 • 1.6 H 2 0 b LT 

H$Mi : C 54.03%, H 5.72%, N 19.00% 

ft-Eli : C 54.14%, H 5.95%, N 18.94% 
M : 178.9 - 179.7t 

%W 0 1 o 

5-7S /-7-(4-^/V5/V^3i^)-2-(2-7 y^)[l,2,4] h JJ T >^n [1,5-c] t? y 5*? 

^ at-k® i o ) 

;v*?7mKftz.Xfcfc%:ft\\ 5-(3,4-i^ h^^^T^ /)-7-(4-*Jvu^ 
7 ^=^)-2-(2-7 y /k)[l,2,4] h y T P [1,5-c] t° y ^ (4.27 g, 9.34 mmol) 
4r SfeT^/V7 t * t LTJK^ 75%-e#fc 0 

#bfrfc 5-(3,4-v 5 ^ b^V^^v ? ^T5y)-7-(4-^/V5^7^^/V)-2-(2-7y 
/V)[l,2,4] M)7/n [1,5-c] k° y $ ^y^mk^^ (200 mL) Ic^fi? U DDQ 
(4.24 g, 18.7 mmol) ^q^, 2 B#P^jl?iftL-fc, £j£$j&7K&Lfc* n 

t«it, i moi^7Ki!^b y ? atk^ti^ l*:^ Gmmzmfctm 

y^ V-v'a -ffr&fel 0 (2.59 g, 8.48 mmol) UTUX^ 

9i%-e#fc„ £ b fcfb^fc io^; -/v<fc 9 BUT* U 6£.*£iH fc#f: 0 

iH NMR (8 ppm, DMSOds): 10.09 (s, 1H), 8.36 (d, J=8.3 Hz, 2H), 8.13 (brs, 
2H), 8.04 (d, J=8.3 Hz, 2H), 7.96 (d, J=1.6 Hz, IH), 7.72 (s, IH), 7. 23 (d, 
J=3.3 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH). 
Mass (m/z): 305 (M + ). 

IR (KBr, cm 1 ): 1655, 1614, 1604, 1575, 1427, 1209. 
7C*£#f : Ci6HnN 5 0 2 • 0.6 H 2 0 t LT 

H$9£ : C 60.79%, H 3.62%, N 22.04% 

H-JMI : C 60.79%, H 3.89%, N 22.15% 
: 273.5 - 274.0°C 

%WP\ l l 

5-T 5 J -2-(2-7 y /V)-7-{4-[2-(2- 1° y SJ/l^TvVT 5; J * ^My ji=M[l,2,4] 

h y r y n [i,5-c] t° y 5: v 1 1 ) 

#£>ftfdf&£$©£7i? f = h y /V (3 mL) t *M fc> /V^~7VV (10 mL) 

(DM&WWiX. "0 W&Mi U tt&m l I (90 mg, 0.22 mmol) £ SfiHifi t LTUX 
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m 27%-e#fc 0 

m NMR (8 ppm, DMSOde): 8.48 (dd, J=5.4 Hz, 1.0 Hz, 1H), 8.18 (d, J=8. 5 
Hz, 2H), 8.00 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.65 (ddd, J=8.4 Hz, 8.2 Hz, 
1.0 Hz, 1H), 7.57 (s, 1H), 7.43 (d, J=8.5 Hz, 2H), 7.28 (d, J=8. 4 Hz, 1H), 
7.10-7.20 (m, 2H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.79 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 (M + ), 290. 

IR (KBr, cm 1 ): 1664, 1602, 1560, 1421, 1178, 765, 744. 
Ttmfttii : C28H21N70 1.5 H2O t LX 

MMiM : C 63.00%, H 5. 15%, N 2 1.96% 

tWffi : C 63.00%, H 5.51%, N 22.36% 
M : 159.8 - 160.5^C 

HJSM 1 2 

5-7 5; J -7-[4-(4-^5vVfc°^7 fl"* ^=7V-]-2-(2-7 ]) A-)[l,2,4] 

h U T ^/o [1,5-c] t°y J£®^ (fc£#J 12) 

#bftfcfi«^£^* / -M20 mL) «fc 9 b ,ffr£4fe 1 2 (133 mg, 0.30 

mmol) £ SfeSiH. £: UTIK^ 37%-?#fc„ 

m NMR (8 ppm, DMSOde): 11.68 (m, 1H), 8.21 (d, J=8.0 Hz, 2H), 8.08 (brs, 

2H), 7.95 (d, J=1.6 Hz, 1H), 7.76 (d, J=8.0 Hz, 2H), 7.62 (s, 1H), 7.22 (d, J=3.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.37 (brs, 2H), 3.30-3.70 (m, 9H), 

3.16 (m, 2H), 1.25 (t, J=7.3 Hz, 3H). 

Mass (m/z): 403 (M + ), 289. 

IR (KBr, cm 1 ): 2360, 1655, 1614, 1597, 1558. 

jiMftffi : C22H25N7O2.O HC1 h LT 

%m\% : C 55.43%, H 5.76%, N 20.53% 

ftJMK : C 55.46%, H 5.71%, N 20.58% 
: 265.0t (#$¥) 

mifc® !l 1 3 

5- T ^ / -7-[4-(3,4- h * v"< ^ ^ T 5 ^ * f'/l') 7 * = /^]-2-(2- 7 y 

/u-)[i,2,4] hjiryo [1,5-c] t° y $ >>> • 1 ({b£$> 1 3 ) 

mnms tmm^m^m\ ^m^^^mi o\zi^xRm^n^tc 0 

jSSr^y-/^ (10 mL) J^ff^U ft^l) 1 3 (212 mg, 0.43 mmol) £ 
6 MNI il* 53%^#fc 0 

iH NMR (8 ppm, DMSO-de): 9.63 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.07 (brs, 

2H), 7.95 (d, J=1.7 Hz, 1H), 7.67 (d, J=8.3Hz, 2H), 7.62 (s, 1H), 7.24 (d, J=1.9 

Hz, 1H), 7.21 (d, J=3.3 Hz,lH), 7.05 (dd, J=8.3 Hz, 1.9 Hz, lH), 6.99 (d, J=8.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, lH), 4.18 (brs, 2H), 4.11 (brs, 2H), 3.78 (s, 
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3H), 3.77 (s, 3H). 

Mass (m/z): 456 (M+), 305. 

IR (KBr, cm 1 ):i643, 1598, 1520, 1425, 1026. 

5c3d£#f : C25H 2 4N 6 03- 1.0HC1 • 1.9 H 2 0 • 0.6 C2H5OH t LT 

MWU : C 56.44%, H 5.66%, N 15.15% 

ftJMg : C 56.72%, H 5.89%, N 15.15% 
ft/ft : 256.2 • 256.8°C 

1 4 

5-T 5; J -2-(2-7 y /v)-7-{4-[3-(2-^-^r V t°n JJ 5?y-W^B tVVT 5 / 7< ^ 
>]7*=/W}[lA4] b !J Ty n[l,5-c]t°y $ • l&^tk Uk&%> 1 4) 

HJfe^J 8 t |Bmi**St*ffiV\ 2 %it&Vn 1 0 fcttx.TEfS&frofco 

fcS>ixfcfc&J**9&^* / — (5 mL) i "9 f$@A U ffr&fc 1 4 (141 mg, 0.30 
mmol) & 6 &£r A i LTUX^ 37%T?#fc. 

*H NMR (8 ppm, DMSO-de): 9.28 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=2.0 Hz, 1H), 7.67 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 4.20 (brs, 2H), 3.34 (t, J=7.2 
Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.88 (m, 2H), 2.23 (t, J=8.0 Hz, 2H), 1.80-2.00 
(m, 4H). 

Mass (m/z): 431 (M + ), 305, 291. 

IR(KBr, cm 1 ): 1672, 1666, 1633, 1606, 1599, 1512, 1423. 
5£*£tff : C23H 25 N702- 1.0HC1 • 0.9 H 2 0 t L-T 

mfflW. : C 57.08%, H 5.73%, N 20.17% 

fHM([ : C 57.06%, H 5.79%, N 20.25% 
: 269.2 - 269.8*0 
H3&0i| 1 5 

(±)-5-T 5 J -2-(2-y V /V)-7-{4-[(2-^ h 3^-1;* ^^MT 5/^ ^7U]7 a 
=/V}[l,2,4] h y T y n [1,5-c] fcT 5 ? v 5 ^ • 1 ttEfett 1 5 ) 

&btl1t#&&fat:'( tVWT/V=— /V (3 mL) J; \> U ^-n^ 1 5 

(97 mg, 0.24 mmol) Sr & A £ hXW 
*H NMR (8 ppm, DMSOds): 9.46 (m, 1H), 9.27 (m, 1H), 8.18 (d, J=7.9 Hz, 
2H), 8.09 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.72 (d, J=7.9 Hz, 2H), 7. 62 (s, 
1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.23 (brs, 2H), 
3.50-3.60 (m, 2H), 3.35 (m, 1H), 3.32 (s, 3H), 1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M + ), 333, 290. 
IRCKBr, cm O: 1701, 1635, 1616, 1597, 1510. 
: 225.7 - 226.0°C 

m&n 1 6 

7-{4-[2-(N- T-fe^T 5 /)^/VT K J * *=M-5-T 5 / -2-(2-7 y 
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^)[l,2,4] b V T^n[i,5-c] f]J 5 • 1 (it&to 16) 

#feilfcfi4fiMfeSra.^y— /v (5mL) ^-fy^nt>7^n-;v (5 mL) 
S^li "9 Si^ti U fc^fc 1 6 (147 mg, 0.33 mmol) & &&&& £ LT«X 
$ 40%T'#fc o 

*H NMR (8 ppm, DMSOde): 9.33 (m, 2H), 8.22 (t, J=5.3 Hz, 1H), 8.19 (d, 
J=8.3 Hz, 2H), 8.06 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H), 
7.62 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.23 (brs, 
2H), 3.39 (m, 2H), 2.99 (m, 2H), 1.85 (s, 3H). 

» 

Mass (m/z): 391 (M + ), 290. 

Hi (KBr, cm 1 ): 1658, 1643, 1637, 1616, 1603, 1560, 1510, 1421. 
%Wxltf\ : C 20 H 2 iN 7 O 2 - 1.0HC1 • 0.3 C2H5OH • 0.5 H 2 0 t LX 
MMiU : C 54.84%, H 5.64%, N 21.67% 
fHHtt : C 54.89%, H 5.55%, N 21.75% 
A : 238.5 - 240.0°C 

MM 1 7 

5- T 5 7 -7-[4-(3,5- ^ h J/ *j)V X % J * + >\>) 7 x. ~ jU]-2-(2- V V 

;W)[1,2,4] h y T V n [1,5-c] h> JJ * ^ ^ • l 1 7 ) 

WbtlfcftM^I^^ / -/V (5 mL) £9 U fcl^fe 1 7 (80 mg, 0.16 

mmol) Sre&feiRi LTW 20%T*#fc o 

iH NMR (8 ppm, DMSOde): 9.73 (m, 2H), 8.19 (d, J=8.3 Hz, 2H), 8.06 (brs, 
2H), 7.95 (d, J=1.7 Hz, 1H), 7.68 (d, J=8.3 Hz, 2H), 7.62 (s, 1H), 7. 21 (d, 
J=3.0 Hz, 1H), 6.78 (d, J=2.0 Hz, 2H), 6.73 (dd, J=3.0 Hz, 1.7 Hz, 1H), 6.53 (t, 
J=2.0 Hz, 1H), 4.19 (brs, 2H), 4.11 (brs, 2H), 3.77 (s, 6H). 
Mass (m/z): 456 (M + ), 305. 

IR (KBr, cur 1 ): 1647, 1601, 1558, 1510, 1473, 1458, 1421, 1209, 1155. 
7G* : C&HmNgOs* 1.0HC1 • 1.3 H 2 0 t LT 
: C 58. 13%, H 5.32%, N 15.98% 
fHHS : C 58.15%, H 5.39%, N 16.27% 
M : 224.6 - 225.2°C 
MM 18 

5-T^/-7-(3-^^^^^=/v)-2-(2-7IJ^)[l,2,4] h JJ 7V P [l,5-c] k° JJ 5 S? 
^ Wfr^fc 1 8 ) 

fc^feG (3.22 g, 8.35 mmol) hAacJ/ (51 mL) KBMU 2<3-hVf^ 
/W^^x^-Lm^y^V (10.5 g, 24.0 mmol) *Sj;rj«if* J» JJ 7 
^~}VifrX7 j ^s<7W 0 JJ K (590 mg, 0.840 mmol) fcfln;^ 9 
aSSE L fc 0 KJtS^%M4 T^iP U ^nn j^/Vi* & J; TJ? 2 mol/L 7 y-ffcT >'•=£• 
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mm) "CflftRU 5-(3,4-vM >^i/^^^T5y)-7-[3-(l,3-S ? **V9^-2->f 
y ~ A-]-2-(2- 7 y /^)[l,2,4] MJ7/o [l,5-c] fc° y $ v 5 y (4.95 g, 10.8 

mmol) Sr S £.7 * r * i: LT 89%-C#fc„ 

5-(3,4-^^ h^^^7>T^y)-7-[3-(l ( 3-v f ^y7^-2--f/u)7 
^~A-]-2-(2-:7 !) A)[l,2,4] b y T x /n[l,5-c]try 5 S?^ (3.09 g, 7.21 mmol) Sr 
THF (90 mL) 38 J: 2 mol/L jfiK (60 mL) (DU^m^M U SHfC 5 Hf 

mnwvtco fcj&mz 2 mom, frmti- vv *A**R«rjfl*., 4fcS4*u ft 

^n^/VT-ttWLfc. #8Ui&fc*««^*5'*^tt*U $Si§ Lfc&, ft 
JiTtllll^ 5-(3,4-i>^ h^iX-<^v ? ;V'T5:/)-7-(3-^^^^7i^)-2-(2- 
7 y A)[l,2,4] [1,5-c] t° y 5 > (2.59 g, 5.70 mmol) 3r&£j$fe £ L 

tW 79%-C#fc 0 

#btlfcM^Sr^ ? ^PPp ( ^>' (63 mL) Wg#U (3.5 mL) *5 

it^DDQ (2.59 g, 11.4 mmol) "<l:inx.x 2 B^ffiR # bfc 0 SJft^fc 1 mol/L 

•CMJfalz-i/ayU M18 (1.11 g, 3.64 mmol) SrSfeS^i LTflX 
m 64%"?#fco $ £> fcv -fb** 1 8 / —A' «fc 9 fSfe* L N L-T 

*H NMR (8 ppm, DMSOde): 10.12 (s, 1H), 8.69 (s, 1H), 8.45 (d, J=8.4Hz, 1H), 
8.13 (brs, 2H), 7.97 (d, J=8.9 Hz, 1H), 7.95 (d, J=1.7 Hz, 1H), 7. 75 (dd, J=8.9 
Hz, 8.4 Hz, 1H), 7.68 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 
Hz, 1H). 

Mass (m/z) : 305 (M + ). 

IR(KBr,cm i) . i 6 76, 1641, 1606, 1560, 1514, 1411, 1221. 
5tmftffi : C16H11N5O2 • 0.3 C2H5OH t LT 

USHS : C 62.19%, H 4.01%, N 21.88% 

fUMC : C 62.48%, H 4.04%, N 2 1.95% 
Kk£ : 212.8- 213.2*0 
Mlfoffl 1 9 

5-7 ^ /-2-(2-7 y A-)-7-{3-[2-(2- tf y v?/V)3i^/WT ^]7*=M[l,2,4] 

h yr^o [1,5-c] t°y Mfrfr*i9) 

*Lfcfi4jftft&^* / (10 mL) J: I? L N ^* 1 9 (165 mg, 0.37 

mmol) * &&&& t LTJ&Jfc 45%T'#fc 0 

iH NMR (8 ppm, DMSO-de): 8.47 (d, J=4.5 Hz, 1H), 8.00-8.10 (m, 4H), 7.94 (d, 

J=1.6 Hz, 1H), 7.66 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.51 (s, 1H), 7.40-7.50 (m, 2H), 

7.27 (dd, J=8.0 Hz, 1.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.18 (ddd, J=7.6 Hz, 
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4,5 Hz, 1.0 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.89 (s, 2H), 2.80-2.90 (m, 
4H). 

Mass (m/z): 411 (M + ), 291. 

IR (KBr, cm 1 ): 1666, 1655, 1602, 1560, 1415, 1331, 1234, 756. 
Ttmftffi : C23H21N7O 0.7 H 2 0 t L~C 

MMiU : C 65.06%, H 5.14%, N 23.38% 

tf^ji : C 65.14%, H 5.32%, N 23.12% 
: 159.2 - 159.4^. 
HJife$J 2 0 

(±)-5-T ^ / -2-(2-7 V 7^)-7-{3-[(2-^ b 3rv"l-^ 3vVccfvV)T 5 ^vl"]?* 
=MU,2,4] h y 7/a [1,5-c] t° y 5: v 5 :/ • 1 jg^jg 2 0 ) 

MMm 9 £ Rm4*ife^v\ ik&b 2 1 8 ^tt&TKJfc&fTofco 

fcfc*lfcfc£jfcfcWy:/ntf/K7VV=»-/l' (10 mL) «t«9S^SU flS^ft 
2 0 (126 mg ( 0.30 mmol) fcSftiffci: LTJRSp 37%T?#fc. 
iH NMR (8 ppm, DMSO-de): 9.55 (m, 1H), 9.38 (m, 1H), 8.40 (s, 1H), 8.16 (d, 
J=8.0 Hz, 1H), 8.10 (brs, 2H), 7.96 (d, J=1.7 Hz, 1H), 7.69 (d, J=7.6 Hz, 1H), 
7.61 (s, 1H), 7.56 (dd, J=8.0 Hz, 7.6 Hz, 1H), 7.23 (d, J=3. 3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.25 (brs, 2H), 3.55-3.65 (m, 2H), 3.40 Cm, 1H), 3.34 (s, 
3H), 1.32 (d, J=6.6 Hz, 3H). 
Mass (m/z): 378 (M + ), 333, 290. 

IR (KBr, cm 1 ): 1705, 1683, 1670, 1620, 1614, 1606, 1560, 1458. 
5c*##f : C 2 oH22N 6 02-1.0HCl • 2.0 H 2 0 t UT 

Hfflfl : C 53.27%, H 5.66%, N 18.26% 

th##[ : C 53.27%, H 6.03%, N 18.64% 
MM : 244.9 - 245.5*0 
J 2 1 

5-T5 y-2-(2-7 y /U)-7-{3-[3-(2-^-=3ry \fn U SJi'-l-'f tVVT 5 / ^f" 
/V] 7 31 ~M[l,2,4] h y T V n [1,5-c] fc° y * i? ^ • 1 &&& Wb^4fe 2 1 ) 

tc 0 #bftfc&£/&&£^* J (8mL) iUSISAU fc£4&2 1 (80 mg, 
0.17 mmol) 6 &lftb t LTKX^ 2 l%T*#fc„ 

^ NMR (8 ppm, DMSO-de): 9.40 (m, 2H), 8.34 (s, 1H), 8.16 (d, J=7.6 Hz, 1H), 
8.07 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.63 (m, 1H), 7.60 (s, 1H), 7.57 (m, 1H), 
7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.22 (brs, 2H), 3.43 (t, 
J=5.7 Hz, 2H), 3.34 (t, J=6.6 Hz, 2H), 2.90 (m, 2H), 2.22 (t, J=7.5 Hz, 2H), 
1.80-2.00 (m, 4H). 
Mass (m/z): 431 (M + ), 305, 291. 

IR (KBr, cm 1 ): 1686, 1674, 1637, 1602, 1597, 1508, 1414, 1329, 1217. 

5c*£*f : C23H 2 5N 7 O2-1.0HCl • 0.7 H 2 0 £ UT 
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HftHB : C 57.45%, H 5.45%, N 20.13% 

M-gHff : C 57.48%, H 5.75%, N 20.40% 
jgfcj& : 252.2 - 252.9°C 
MMffl 2 2 

5-7$; -2<2-y V /U)-7- fc Kn * ^[1,2,4] h y T ^ c [l,5-c] P $ v 5 ^ 
({b^-fe 2 2 ) 

fl^feG (10.0 g, 26.0 mmol) & Wl^^ (150 mL) ^*g$?U tert- X ^v^ 
5? ^ ^Wv' 3J /utti/ * ^jv ^ U XfvW* X (14.7 g, 33.7 mmol) *5 <£t£ If X ]- 
y ^^/l^^^/^^Av^ny K (1.00 g, 1.42 mmol) *Mz.s 8 B# 

XWWk U 7-(tert-X^-/Vv 5 ^ y M**t 9 s* 5vW)-5-(3,4-v^ h ^f^v* 

;VT 5 J >2<2-7 V ;v)[l,2,4] h V T S u [l,5-c] k° P S V (3.80 g, 7. 67 mmol) 
*&&Wfct LT JR* 30%-C#fc o ^fc, 7-XfvW-5-(3,4-^7< h^-fSi'SW 

? /)-2-(2-7 y /u)[i,2,4] h y o[i,5-c]k°y $ v 5 ^ d.ss g , 4.54 mmoi) *m 

LXflX-^ 18%-C#fc„ 
7-(tert-^^/V^7< f-^y y ;^^^^f^)-5-(3,4-^^ h ^^^/VT ^ 
;>2-(2-7 y 7^)[l,2,4] 1> y T^n[l,5-c]t°y 5 i?y (3.80 g, 7.67 mmol) £ h y 

(80 mL) KJ&fifU T = y— ^ (4.20 mL, 38.4 mmol) &£Xfh 
y 7 /i^p ^ ^ y^/loft ^ (3.40 mL, 38.4 mmol) &rfln;^ ^^T? 7 Bf FpS30IH$ 
Lfio S^t- 4 mol^ 7K»^- h y !>AtKM»X.> ffiitiVtc&&mW-*M 
Wihtz^ ^^/V^-xA-Tifcfr U 4k&y>)2 2 (1.69 g, 7.32 mmol) 
LXW 95%X*#fc 0 £ b (Zl, 2 2 Sr DMF «t 19 

iH NMR (8 ppm, DMSOde): 7.93 (d, J=1.6 Hz, 1H), 7.92 (brs, 2H), 7.19 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.52 (t, J=5.7 Hz, 
1H), 4.42 (d, J=5.7 Hz, 2H). 
Mass (m/z) : 232 (M + +l). 

IR (KBr, cm 1 ) : 1662, 1614, 1608, 1568, 1452, 1333, 1222, 982, 777. 

MM : 298.0 - 300.0°C 

MMm23 

5-T5;y-2-(2-7y^)-7-^ h =¥v^ ^Mi,2,4] h y t n [i,5-c] t° y (fb 

-g-^12 3) 

HJfctflJ 2 2 X'&btlK. 7-(tert-X^-^P< fvV^y /V^v^ ?vU)-5-(3,4-^ 

* h ^v-<y $ y)-2-(2-7 y /k)[l,2,4] h y 7/ a[l,5-c] \* y 5 ^ (2.70 

g, 5.45 mmol) &v^nn^>- (84 mL) fcSBBL* ^(tert-X^/^v 5 ^-^ 

h (1-78 g, 8.17 mmol) , h V *^>k7 ^ ^ (2-28 mL, 16.4 mmol) *3 

4-v> ^ fv^T ? / t° y v 5 ^ (133 mg, 0.109 mmol) fcJJIiU M"C 2 H#M»#l, 
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b ^i/*;V^=/k)-3,4-v?p< h ^i/^W/W % J l^-Ctert-^/i^y V 
jV**^t^fr>2<2-7 y^)[l,2,4]MJ7)/n[l 1 5-c]fc'y 5 (3.11 g, 5.23 
mmol) t LtW 96%T*#fc 0 

# b fi tz 5-[N-(tert- 7 b * V # > jj? = /V)-3,4- ^ ^ h*^^^7 5 
y l-T-Ctert-T/fvVS^ y ^/V>2-(2-7 JJ /w)[l,2,4] MJ Ty*n 

[1,5-c] t° V 5 5^* THF (60 mL) KfflR U 1 molTL ff7 "f'f'A'T y*-9 
A JJ K<£> THF i&SK (5.23 mL, 5.23 mmol) *1N?L, 1 l$IKI»# b 

y^Sfflfe^/VflDfi^tSiSD "CfiHKU 5-[N-(tert-y , h^r^*/^^-^)-3,4-v ? ^ 
hdri/^y^/l^T 5; y ]-2-(2-7 y /V)-7-t Fn^ixy ^[1,2,4] M)7/o 
[1,5-c] k° y 5: v 5 ^ (2.00 g, 4.16 mmol) Sr £ L-TiW 80%t?#fc o 

5-[N-(tert- ^ h ^ iX^/V^^^)-3,4- ^ b^rv"<y^7 5 
7 ]-2-(2- 7 y /^)-7- tKn^rW ^Ml,2,4] YVT"/v [l,5-c] t° Hv'y (800 
mg, 1.66 mmol) Sr 3 — * ^ (8 mL) fc&fl? U SMbB (1.15 g, 4.97 mmol) 
£JH;U 12 B#P B 1» Lfc KJfciK£«JET-e*l6 U 5-[N-(tert-^ b 

lUVi$~jv)-$,4r*J* Y *? 9 S-0*JA'7 5 /]-2-(2-7 y /^)-7-y h ^r^y ^/V 
[1,2,4] h y T y* p [1,5-c] tf y 5: ^^Srfi^ft £ l/Tfcfc. 

#bftfc&±/&^£ F y 77^D^(6mL)«^L,T=y-/K0.544mL, 
4.98 mmol) feit* h y * flsX/Utol/Bi (0.440 mL, 4.98 mmol) & 

Mx., mux 12 mmmwLtz.. %j&m\z. 4 moi/L TKBMk^- h y ***i8S£jn 

a jjvvA y * y — ^©S£i88P -ctttftU J—n* (10 mL) i«3S3feA 

U-fb^*2 3 (174 mg, 0.709 mmol) %&GMMtk ltW43%t#fc, 
iH NMR (6 ppm, DMSOde): 7.98 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.19 (d, 
J=3.3 Hz, 1H), 6.87 (s, IB), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.35 (s, 2H), 3.40 
(s, 3H). 

Mass (m/z) : 245 (M + ), 215. 

IR (KBr, cm 1 ) : 1675, 1610, 1427, 1122, 746. 

5c*#*f : C11H11N6O2 t LT 

MMU : C 53.93%, H 4.65%, N 28.51% 

tUMI : C 53.87%, H 4.52%, N 28.56% 
Bb& : 167.2 - 167.6°C ' " \ 
24 

y-7-^ h^v-y f-/i-2-(2-7 y ;^)[i,2,4] h y r/n [1,5-c] try 

^#2 4) 

-79- 



WO 2004/029056 



PCT/JP2003/012158 



4 

fTofc„#fc^fcm^t»^^/-^(10mL) £ 9 ff^fi L, fc^tl 2 4 (118 
mg, 0.363 mmol) £ 6 £ LT Ijjt^ 43%-C#fc„ 

iH NMR (8 ppm, DMSOde): 7.97 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.18 (d, 
J=3.3 Hz, 1H), 6.88 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.39 (s, 2H), 3.59 
(q, J=7.2 Hz, 2H), 1.21 (t, J=7.2 Hz, 3H). 
Mass (m/z): 259 (M + ), 215. 

IR (KBr, cm 1 ): 1679, 1668, 1618, 1612, 1603, 1558, 725. 
7GJif##f : C12H13N5O2 t LT 

HSUil : C 55.47%, H 5.19%, N 26.88% 

SUMS : C 55.59%, H 5.05%, N 27.01% 
jgfcj& : 153.8 - 154.6°C 

MMM 2 5 

5-7 5 / -2-(2-7 y /v)-7-(l- ^ f-A~l-t h ^y^f-/>)[l,2,4] M 7 x / n [l,5-c] tf 

y (ik&Vo2 5) 

0.95 mol/L ^ f;W^i/!)A^o 5 K<£> THFM (10.7 mL, 10.2 mmol) 
^THF (15 mL) &Jn;U 7/V=*V#B^.Ts -30°CX«#bfc o mm 3 81* 
ftbfoZ 7-T'fe^-5-(3,4-v f ^ h*^^S?/UT 5: />2-(2-7y;l/)[l,2 ) 4] h 5 
Tyo[l,5-c]try (1.00 g, 2.55 mmol) <D THF (52 mL) EJ&fe 

Lfcm> 0.1 mdl/L«*3j;t«Ul«**10l**B^.s iBR^^T?Jftffl Lfc„ 
Jl«r«l*«tBN'^^^A"<?ftj»U *BLfcau iftET-eaHBLfc. 
unifrVJ* (300 mL) fcfttfU * (17 mL) fcitfDDQ (1.74 g, 7.65 

mmol) 3 B#IH«#L-fc.- n p*/W**5<fctf»W7Ktf> 

ft^ftKlSfeV^^N ^«Lfc. 3&«lfcll*itSK^^^A-Cft«U ML 

fcfi % beetc** t/co ait*^ y * 0-7^^77^- mm w = * 

an*Mi^^y^©»*»J» "CttSL* ^9J—^ (6mL) -t^ff^A 
L^ 2 5 (110mg,0.424mmol) Srfifej^Ai: ItW 17%"C#fc 0 

iH NMR (8 ppm, DMSOde): 7.93 (d, J=1.6 Hz, 1H), 7.85 (brs, 2H), 7.18 (d, 
J=3.3 Hz, 1H), 7.08 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.26 (s, 1H), 1.44 
(s, 6H). 

Mass (m/z): 259 (M + ), 244. 

IR (KBr, cm 1 ): 1666, 1657, 1612, 1558, 1508, 763. 
7ult#W : C12H13N5O2 tLX 

: C 55.63%, H 5.23%, N 27.03% 
ftJMt : C 55.59%, H 5.05%, N 27.01% 
iH£ : 208.2 - 208.8*0 
MMm 2 6 

5 . T * y-7-d-a: l>3rW* p7°p fcW)-2-(2-:7 y A-)[l,2,4] h JJ 7 / n [l,5*c] t° 
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y Uk&®2 6) 

/V)-2-(2-7 P A-)[l,2,4] h ]) 7^ n[l,5-c] b° P $ v» (4.77 g, 11.1 mmol) & 
^ (250 mL) fc$g)!¥U O^T'^L^^^ i.Omol/L^^^^^f- 
>1SSE (66.7 mL, 66.7 mmol) ^mMMX'M^ SfcfcMoil/ (10 mL) 
fl? Ltz*J 3 - * > (6.30 mL, 77.8 mmol) Sri&T L N 25 B#Mf# U 

^*^<bi^^5vW^£M) T'ftf£L N 5-(3,4-v^ Y^y^yP/^T^ 
y)-7-(l-^ h^ri/v'^ p/d tVk)-2-(2-:7 y /k)[l,2,4] b V T3[l,5-c]fc°y 5 v 5 
y (500 mg, 1.15 mmol) * bOT^'V? r*b LTJR^ 10%-C#fc o 

Uhfotz 5-(3,4-vM /)-7-(l-^ h^v^ a^o fc° 

yv)-2-(2-7 y 7U)[1,2,4] h y T y n [l,5-c] t° y 5 ?y (178 mg, 0.409 mmol) £ * 
pd*M (4.5 mL) fc8$?L, ^©tK (0.25 mL) jSit^DDQ (278 mg, 1.23 
mmol) fcflP;^ MT- 2 P^fi#Lfc 0 KlSSSSr 1 moUL*K^^ b V £-Mc 

/ — /u (5 mL) £ 5 U fls£-& 2 6 (150 mg, 0.526 mmol) % S&ftA 

£ LT JR* 34%"C#fc 0 

iH NMR (6 ppm, DMSO-de): 7.92 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, IH), 3.56 (q, J=6.9 Hz, 
2H), 1.08-1.16 (m, 7H). 
Mass (m/z): 286 (M + +l). 

IR (KBr, cm 1 ): 1653, 1645, 1622, 1606, 1546, 1259, 1062. 
Ttm^m : C14H15N5O2 t LT 

Htlltt : C 58.99%, H 5.29%, N 24.31% 

ff% #L : C 58.94%, H 5.30%, N 24.55% 
jgfc& : 187.2 - 187.6°C 
Hi£$l 2 7 

5-7 5/ -2-(2-7 y 7V)-7-7 a / * f^[l,2,4] h y T y p [1,5-c] 
«fc£4fc 2 7) 

>ffc-£fe 2 2 (200 mg, 0.866 mmol) Sr THF (12 mL) U M)7x = 

Asfta?* V (682 mg, 2.60 mmol) > y^/—;V (245 mg, 2.60 mmol) *3i 
^xf;l/7 > /^*;^^^^l' (0.409 mL, 2.60 mmol) 12 
«PW«#L/t.SJ6»tU: 2 mol/L&^(12 mL) 1 l$ffl£% Lfc^ v 4mol/L 
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fflf»U#b*l/fc@flsS:^^y-7V(15mL) «t 9Sfe B sUM2 7 (70.0 mg, 
0.228 mmol) LT W 26%-C#fc 0 ' 

iH NMR (8 ppm, DMSO-de): 8.08 (brs, 2H), 7.93 (d, J=1.0 Hz, 1H), 7.32 (dd, 
J=7.9 Hz, 7.3 Hz, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.05 (d, J=7.9 Hz, 2H), 6.99 (s, 
1H), 6.95 (t, J=7.3 Hz, 1H), 6.72 (dd, J=3.3 Hz, 1.0 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 307 (M + +l). 

IR (KBr, cm 1 ) : 1676, 1610, 1589, 1560, 1497, 1425, 1240, 744. 
jmftft : CieHisNeOz t LX 
UMllt : C 62^63%, H 4.29%, N 22.87% 
tl-JMt : C 62.58%, H 4.26%, N 22.79% 
£ : 247.2 - 247.4'C 
MM 2 8 

5-7 ^ / •7-(3-yn*7x / ^/V)-2-(2-7 y ^)[l,2,4] MJT^o [l,5-c] t° 

y ^ (it-a-^ 2 8) 

MMMS lX'&hfcZ 5-(3,4-v^ h=3ri/^<^^/VT5/)-2-(2-7];;V)-7-t K 
P ^[1,2,4] h P 7/n[l,5-c] t° y 5 v 5 ^ (300 mg, 0.787 mmol) £ THF 

(30 mL) fcffiffiL, h!J7x^^7 (414 mg, 1.58 mmol) „ 
/VJ/^^^rv'^ (0.249 mL, 1.58 mmol) & 3-Z? u ^ 7 ?l y — 

(273 mg, 1.58 mmol) ^P^L, SiTC 1 iSBflflttt Lfc 0 Ki&}£^?n*W7K£ 

ii Lfc^, ^J£T"eM Lfc 0 ^ ^ w\-tfy7 4 — mm% 

y^W- -Xa^U 7-(3-7 P n^7aiy drv-^^y^-CS^-v 5 ^ h^rv'^^v 5 /!^ 
7 ^ /)-2-(2-7 y /V)[l,2,4] MJ7/n [l,5-c] t° y 5 v 5 ^ (382 mg, 0.691 mmol) 
£ &&mfc t LT W 87%-Clf fc 0 

#6>*lfc 7-(3-^P^-7^y * ^ ?vu)-5-(3,4- ^ ^^ri/'<yv?;^7^ 
/)-2-(2-7 y A-)[l,2,4] h y T^n[l,5-c]t°y $ v 5 ^^ h y ^/i^ofllsBfc (6 mL) 
T=y— /V (0.239 mL, 2.20 mmol) *5 £tf h V ytVjrv?. 9 1/*>V 
*^(0.194 mL, 2.20 mmol) trMx.MM.X' 12 WmWfr L-fc„£:jS» 4 mol/L 

fhJ)faV^ ^Lfc^ (15 mL) J:5SfeiBi 

U ft#^2 8 (196 mg, 0.494 mmol) *&&W£kb LTiDt^ 72%-C#fc 0 
iH NMR (8 ppm, DMSO-de): 8.09 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.25 (d, 
J=3.3 Hz, 1H), 7.05-7.25 (m, 4H), 7.02 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
5.08 (s, 2H). 

Mass (m/z): 387(M + +2), 385(M + ), 214. 

IR (KBr, cm 1 ): 1666, 1652, 1608, 1578, 1473, 1223, 768. 
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jtmftffi : Ci6H 12 N5O2Br-0.3H 2 O-0.2 C2H5OH t UT 
MMU : C 49.12%, H 3.10%, N 17.36% 
ff-^fjf : c 49.14%, H 3.47%, N 17.47% 
A : 261.5 - 261.9*0 

m\2 9 

7-7-[2-(l-t Ko^ri/-l^f;^f^)73:; 5ri/t f JV\2<2- 7 V 

/i^)[i,2,4] f y 7/p[i,5-c] vy^ity m&m 2 9 ) 

l-e#^tl6 5-(3,4-^ h^^/-<^/>T^/)-2-(2-7y/V)-7-t K 
n^^^Ml,2,4]MJ 77 n[l,5-c]t°y (1.00 g, 2.62 mmol) &THF 

(80 mL) RltgfifU y -frfr* (1.38 g, 5.26 mmol) % V^f-fr 

V (0.828 mL, 5.26 mmol) *5 J; W P ^/V^ TvV (800 
mg, 5.26 mmol) &*II;U 1 Lfc«, a&^g&fn*W7k£;ttl*U 

*v—>3^u 5-(3,4-v^ b^i/^^^vr^y)-?-^-^ y^x^-jv? 

/ f-M-2-(2-7 y A-)[l,2,4] b y T ^/n [i,5-c] t° y 5: ^ (630 mg, 1.22 

mmol) ^efel^ittl|X*47%f#fc 0 

5-(3,4-i^ h^^v^T^/H-fe-a-t: Kt3^v"l-^^^ 
/l^a^drv^ i-M-2<2-7 y A-)[l,2,4] h y T^n[l,5-c]t°y ^ i?> (600 mg, 
1.16 mmol) £THF (30 mL) Mfi?U T/V^>-#ffl^Ts 0°C^^*PLfc o 
®S»:0.95 mol/L^fvw^v^A^n 5 KOTHF^ (15.9 mL, 15.1 
mmol) ^iTU Sflt 3 Wmtft bfc. KlE«E^©7KSr*n^s g»^^/v 

*©»£*flE) -CflHttU 5-(3,4-^^ f=3f^y^7^)-7-[2-(l-t Kn^v' 

f-Asx.f-fi,)?*.; ^m-2<2-7 y /k)[i,2,4] b y 7/o[l,5-c]ey 5 

v>y (399 mg, 0.774 mmol) £6#,@ft£ LT<K* 67%T?#fc„ 

#fc*Lfc 5-(3,4-v^ h^>"<y^7^)-7-[2-(l-t Kn^-l-p^/V^ 
)V)7^J**s* ^M-2<2-7 y /V)[l,2,4] h V T~/& [1,5-c] k" y 5 d a 

tJn/VA (36 mL) fcJW&U IKS* (2mL) *5<tt>*DDQ (529 mg, 2.33 mmol) 
» ;U 5 ftlHHItt Lfco RJEfiWcSr * n n A*5 <£ tMSfliMW*©*^ 

mflETT*« LfCo mt*^* / (4 mL) it) U ft^fe 2 9 (118 

mg, 0.322 mmol) £ fcfefelii £ LT W 42%T'#fc c 

iH NMR (6 ppm, DMSO-ds)-' 8.08 (brs, 2H), 7.93 (d, J=1.7 Hz, 1H), 7.62 (d, 
J=7.6 Hz, 1H), 7.10-7.25 (m, 2H), 6.90-7.10 (m, 3H), 6.72 (dd, J=3.3 Hz, 1.7 
Hz, 1H), 5.07 (s, 2H), 5.01 (s, 1H), 1.60 (s, 6H). 
Mass (m/z): 366 (M + +l)- 
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IR (KBr, cm 1 ): 3450, 1686, 1672, 1654, 1604, 1560, 1457, 1234, 1209. 
TtMftffi : Ci9Hi9N B O3-0.3H 2 O t LT 

MMB : C 61.39%, H 5.09%, N 18.90% 

fj-^ffi : C 61.55%, H 5.33%, N 18.89% 
MM. : 194.0 • 194.2°C 

mmm 3 0 

5-T 5 y -7-(2-7^t3 7* J f-/V)-2-(2-7 U ^)[l,2,4] ]) 7/o[l, 5-c] 

t°y 5 *?y Wfc^1&3 0) 

mnw2 8 bmntt&z%i<\ 3-7***7*;-^* 2-7^7*;-^ 

•fb-^^l 3 0 (118 mg, 0.363 mmol) & SfelS t 4&%X«'&ti 0 

!H NMR (8 ppm, DMSOcU): 8.09 (brs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.25-7. 30 

(m, 2H), 7.21 (d, J=3.3 Hz, 1H), 7.15 (m, 1H), 6.90-7.00 (m, 2H), 6.71 (dd, 

J=3.3 Hz, 1.6 Hz, 1H), 5.16 Cs, 2H). 

Mass (m/z): 325 (M + ), 214. 

m (KBr, cm 1 ): 1673, 1650, 1645, 1608, 1564, 1506, 1261, 744. 
7tmfi$T : Ci 6 Hi2N 5 02F t LT 

: C 59.29%, H 3.72%, N 21.68% 
fJ-Uffi : C 59.08%, H 3.72%, N 21.53% 
gfc£ : 196.8 - 197. l°C 
3 1 

5-T ^ / -2-(2-7 V /v)-7-(t 0 U ;V3r**/t <?vk)[l,2,4] b V 7yn[l,5-c] 

t°y v^y (ft^3 i) 

H»J 2 2 -C# bfrS 7-(text-^/>v f P« ^/Ui/V A^drv';* ^vU)-5-(3,4- 
^ YZ-i/'OV/UT^ S>2-(2-7 U/U)[l,2,4] h D Ty*n[l,5-c]t°y (2.66 
g, 5.37 mmol) £ THF (60 mL) KWM U 1 mol/L rf7 Zf^T is*- 7 & 
-7fr3r y K© THF (8.05 mL, 8.05 mmol) ^jbPx., 1 WW Lfc D 

K&$££*!6 L-fcflK aat«r^ ^;-;>"eh5faWi iXa^U 5-(3,4-v ? ^ l> 
^S^^vWT 5 /)-2-(2-7 y ^)-7-t Kp ^Ml,2,4] h y TV* n[l,5-c] 

t° y 5 5? V (1.94 g, 5.09 mmol) 3r UT W 95%T'#fc. 

5-(3,4-v^ b dr^^-^T 5 7 )-2-(2- 7 y^)-7-t Ko^f/I/ 
[1,2,4] hyry*n[l,5-clt°y (500 mg, 1.31 mmol) &THF (15 mL) \Z 

U 3- 1° y J —fr (250 mg, 2.62 mmol) £5 <£ tKiXT ^ * V >) b V 
/VftXfryy (632 mg, 2.62 mmol) 120°CX* 19 0ffiWW Lfc„ 

KffrfnfiWTkfcJPjU ^oo 7}vl^T;#ffi tfc„ &««^'^ t> 

- (^ffl«:-=3r"y-^<b^^^/V^^E) T?ftMLfcm> ^bftfc^ft: 
£v ? ^^vU3i~7Vl'«fc 9 MJfaW^a^U 5-(3,4-v^ h^^^vvVT^ 

y)-2-(2-^ y /v)-7-(f y ^^-3-r/v^^y ?v^)[i,2,4] h ur/nd^f y 
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(312 mg, 0.681 mmol) 52%T'#fc„ 

5-(3,4-v^ h ^S^WfrT ^ y)-2-(2-7 D /k)-7-(3- 1° y v^/M"^ 
?vv)[l,2,4] h y 7/o[l,5-c]^!) ^ v?y & b y (6 mL) K^fi? 

t % T^y-/V (0.333 mL, 3.03 mmol) , h V 7 )Virn * $ y*;U*ym (0.268 
mL, 3.03 mmol) *JP^ »T? 8 B#WHi#Lfc. K£#fc4maUL*IMW- h 

W-i/3^L-fc^#fcttfc@^^^y-^ (15 mL) (4mL) 
om&mMi. \) U it&%> 3 l (147 mg, 0.477 mmol) £ £ LT 

Jfc4* 70%T*#fc o 

iH NMR (6 ppm, DMSOde): 8.42 (d, J=2.6 Hz, 1H), 8.21 (dd, J=4.6 Hz, 1.4 Hz, 
1H), 8.10 (brs, 2H), 7.93 (d, J=1.9 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 2.6 Hz, 1.4 Hz, 
1H), 7.35 (dd, J=8.6 Hz, 4.6 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 
(dd, J=3.3 Hz, 1.9 Hz, 1H), 5.12 (s, 2H). 
Mass (m/z): 308 (M + ), 214. 

IR (KBr, cm 1 ): 1678, 1651, 1608, 1560, 1427, 1273, 1232, 976, 746. 
TnWAffi : Ci 5 Hi2N 6 0 2 t LT 

USHfi : C 58.14%, H 4.02%, N 27.27% 

IHHB : C 58.44%, H 3.92%, N 27.26% 
M : 253.5 - 254.0^ 
3 2 

5-t $ / -2-(2-7 y /v)-7-(tr y y^-i-jAsar^s* t ^)Ii,2,4] h y t^p [1,5-c] 
try 5 v 5 ^ Wb-&*3 2) 

H»J3 lTitbftS 5-(3,4-i?7« b^v'^<^v f /vr5:y)-2-(2-7y^)-7-t K 
p ^Ml,2,4] b y T y o [1,5-c] fc? y 5 ^ (500 mg, 1.31 mmol) Sr THF 

(15 mL) fclft&U 2-t°y> 5 y— 7V (250 mg, 2.62 mmol) *D<tT>*(^T/ ^ ^ 
V ^) h y ^Tvufc** 7 ^ (632 mg, 2.62 mmol) %M%* 12QTCX 25 B£WJ8!# 

5-(3,4-^^ f» dr^^^/VT ^ /)-2-(2-7 y /^)-7-(t° V ^y-H/Wt^v'^ f- 
/v)[l,2,4] h y T/p[1,5-c] t°y $ v 5 ^ (132 mg, 0.288 mmol) t:W*&r i eA'7 
7*t LXl&m 22%T#fc 0 Hit, 5<3,4'V* ^ ^r^^^T 5 / )-2-(2-7 y 
;V)-l-(2'**r y t° y v 5 y-l-Y ^)ll,2,4] h y T y p [1,5-c] t° y 5; i?> (362 
mg, 0.790 mmol) * <k L-TJW 60%T'#fc o 

5-(3,4-^^ h ^is^V/UT ^ J )-2<2-y ]) ;V)-7-(t° y S?l"2->f A***"* ^ 
/i")[l,2,4] h y r/o [1,5-c] If y 5 (67.8 mg, 0.148 mmol) % h V 7;Vjru 
%m (lmL) iJlgfiU T^y— /y (0.333 mL, 3.03 mmol) 7 A** 

ntfyxA'ftyWt (0.268 mL, 3.03 mmol) Hi ^B."Tf 5 B#«# Lfc. 
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v?^;i/^— t)V? h U f-^V-v'a #feHfc@#:&^ / — (10 

mL) iDMF (lmL) 9 S$h!l U fl^3 3 2 (29.7 mg, 0.0964 

mmol) £ & £JS(?b £ LTUX^ 65%-e#fc„ 

iH NMR (6 ppm, DMSOde): 8.16 (d, J=5.0 Hz, 1H), 8.06 (brs, 2H), 7.93 (d, 
J=1.7 Hz, 1H), 7.78 (ddd, J=8.2 Hz, 7.3 Hz, 2.0 Hz, 1H), 7.16 (d, J=3. 3 Hz, 
1H), 6.95-7.05 (m, 2H), 6.91 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.7 Hz, 1H), 5.29 (s, 
2H). 

Mass (m/z): 309 (M + +l). 

IR (KBr, cm 1 ): 1633, 1621, 1614, 1606, 1601, 1575, 1515, 1506, 1471, 1456, 

1434, 1429, 1311, 1268, 1214, 732. 

7n*##f : Ci5Hi2N 6 O2-0.3H 2 o'-0.1 C2H5OH t LT 

£$Hff : C 57.39%, H 4.15%, N 26.55% 

fUMI : C 57.36%, H 4.18%, N 26.40% 
M : 229.0 - 229.2°C 
%W\ 3 3 

5-7 5 J -2<2-y V ^)-7-(k° U v^-4-^f J^ir^y * ^)[1,2,4] M)7/d [1,5-c] 
t°y % 9 Jls ({1^3 3 3) 

JfcSrfTofCo #btifc*a^#l^^/-^ (6mL) iOWItftU fc&VoS 3 

(128 mg, 0.416 mmol) £ £ LtW 39%T*#fc. 

iH NMR (8 ppm, DMSOds): 8.11 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.73 (d, 
J=7.5 Hz, 2H), 7.18 (d, J=3.3 Hz, 1H), 6.75 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 6.13 (d, J=7.5 Hz, 2H), 5.02 (s, 2H). 
Mass (m/z): 308 <M + ), 214. 

IR(KBr, cm 1 ): 1655, 1649, 1632, 1562, 1549, 1508, 1425, 1329, 1198, 1182. 
7iM£%X : Ci5Hi2N 6 O2-0.4H2O itt 

HSliL : C 57.06%, H 4.04%, N 26.34% 

tflMt : C 57. 10%, H 4.09%, N 26.64% 
M : > 300^ 
MMM 3 4 

7-[(N-T-fe^/l-3,4-v 5 ^ ^V^S^TS T^l-S-T 5 y-2-(2-7!J 
/k)[l,2,4] 1> y 7 9 o [1,5-c] tT y 5 5? V (>fb^ 3 4) 

2Tf#fe*t54b^*4 2 (250 mg, 0.66 mmol) £^pp*/W>. (6 
mL) fcfcjffU EDC l/i^y (1.32 g, 1.32 mmol) „ 1-t Kn^i/^y h5T 
/V (101 mg, 0.66 mmol) 38±t*BH& (0.15 mL, 2.63 mmol) %*P^> 
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mL) k*?;-^ (lmL) Oft^^KJ: "5 U ft^*3 4 (150 mg, 0.36 

mmol) &665|gfta:LTJK*55%-C#fc. 

!H NMR (8 ppm, DMSOcU): 8.01 (brs, 1.2H), 7.95 (brs, 0.8H), 7.93 (d, J=1.0 
Hz, 1H), 7.15-7.25 (m, 1H), 6.70-7.00 (m, 5H), 4.59 (s, 0.8H), 4.49 (s, 1.2H), 
4.38 (s, 2H), 3.73 (s, 1.2H), 3.72 (s, 1.2H), 3.71 (s, 1.8H), 3.70 (s, 1.8H), 2.19 (s, 
1.2H), 2.17 (s, 1.8H). 
Mass (m/z): 422 (M+), 2 15. 

IR (KBr, cm 1 )- 1653, 1612, 1560, 1514, 1419, 1252, 1234, 1182, 748. 
5olt##r : C 2 iH22N 6 O4-0.5H20 t LT 

MWM : C 58.50%, H 5.19%, N 19.42% 

W-JHtt : C 58.46%, H 5.37%, N 19.49% 
jR£ : 136.0 - 136.5^ 
HJSM 3 5 

5-7 5 / -7-[(N-^ 7- ^-3,4-5?^ b^^^^T 5 / ) * ^/V]-2-(2-7 y 
/V)[l,2,4] HJ7/o [1,5-c] fcT y S v 5 ^ • 1 Wb-a-ft 3 5 ) 

HWJ 4 2 feftSflS-^W 4 2 (200 mg, 0.53 mmol) $ J —/V (16 mL) 
MflfU 35%^7*^^7;l^t K^f ^ (448 mg, 5.22 mmol) SrJPXs £ 
i&T? 2 B#|fflft# Ufc 0 RJfcifcfcytofcfl;* h!> * A (300 mg, 7.93 mmol) 

MP^7KT*»Ufc 0 tMtjl^^^^^TftlU W®LfcfK 

fywj&iftSran*., ^JETT*»Lfc 0 M£v^ y/n tV^-T/V (5mL) t 
4 y^n fcWT^a— M2 mD^Sfflfc^/v (4 mL) ©i&g-iggiE J: 9 f$£MI L % 
-fb-^BJ 3 5 (130 mg, 0.33 mmol) £ & £ LTUX^ 62%Tf#/t„ 

iH NMR (8 ppm, DMSOde): 10.83 (m, IH), 8.14 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.35 (d, J=1.7 Hz, IH), 7.29 (s, IH), 7.23 (d, J=3.3 Hz, IH), 7. 15 (dd, 
J=8.2 Hz, 1.7 Hz, IH), 7.00 (d, J=8.2 Hz, IH), 6.74 (dd, J=3.3 Hz, 1.6 Hz, IH), 
4.37 (brs, 2H), 4.18 (s, 2H), 3.80 (s, 3H), 3.78 (s, 3H), 2.70 (s, 3H). 
Mass (m/z): 394 <M + ), 215. 

IR (KBr, cm 1 ): 1659, 1639, 1616, 1605, 1601, 1560, 1516, 1460, 1425, 1246, 
1024. 

7C*#*f : C 2 oH22N603-1.0HCl-0.l[(CH3)2CH]20-0.7H 2 0 t UT 

UMif : C 54.57%, H 6.11%, N 18.46% 

fHSfc : C 54.53%, H 5.73%, N 18.52% 
Bfc£ : 153.4 - 153.9°C 

MMM 3 6 
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5-7 5/ -7-7= y J ^f/V-2-(2-7y;i/)[l,2 ) 4] hV 7^n[l,5-c]fc 01 ; ^v 5 ^ (ft 
£4*3 6) 

HJS0iJ4 l-e#^tt-5ft^4 1 (212 mg, 0.925 mmol) £=*/-/V (12 
mL) T~l)y (0.192 mL, 2.11 mmol) &Al;fc. % 5 MSMfflSiK L.fc-„ R 

^muBrvmmu (12 mL) n:*a?L-fc8L 

m~rWV& (105 mg, 2.77 mmol) SrJUx., MLC 2 PfflMMCLfc. 

^nnfcA^^JKfcifei^LfcflU ^^/-/l/ (10 mL) 4: DMF (5mL) ©8^ 
tliW^U 6 (223 mg, 0.728 mmol) $r&&M& LTK$ 

79%T*#fc 0 

iH NMR (8 ppm, DMSO-de): 7.97 (brs, 2H), 7.90 (d, J=1.6 Hz, 1H), 7.13 (d, 
J=3.3 Hz, 1H), 7.06 (dd, J=8.8 Hz, 7.6 Hz, 2H), 6.78 (s, 1H), 6.69 (dd, J=3.3 
Hz, 1.6 Hz, 1H), 6.58 (d, J=7.6 Hz, 2H), 6.53 (t, J=8.8 Hz, 1H), 6.31 (t, J=5.9 
Hz, 1H), 4.2 1 (d, J=5.9 Hz, 2H). 
Mass (m/z): 306 CM + ), 214. 

ffi(KBi, cm 1 ): 1670, 1662, 1612, 1600, 1560, 1506, 1419, 1331, 756. 
■7C*#*f : Ci6Hi4N 6 0 tLX 

USQjg : C 62.43%, H 4.73%, N 27.26% 

ffM : C 62.73%, H 4.6 1%, N 27.43% 
M : 279.2 - 279.6^ 

Hi£0iJ 3 7 

5-7 ^ J -2<2-y V ;v)-i-<2-jr* yt s y^y-H;u^ 9v^)[l,2,4] hSIT'/u 
[l,5-c]t°y 0fb£$3 7) 

HJSM 3 2 -C#btl5 5-(3,4-vM h^y^-y^T 5 7 )-2-(2-7 U /v)-7-(2-^ 
*y fc° J) ^)[l,2,4] h U 7/n[l,5-c] tf 5 5i?y | (317 mg, 0.692 

mmol) * M> 7/u^-o|ffi|(6 mL) U 7= y-M0.226 mL, 2.07 mmol) 

*5<tt^ h D t 9 yx/i'tiiyWt (0.183 mL, 2.07 mmol) %M%.^ 

2 8#raft# Lfc 0 KJftJfcfc 4 mOl/L 7K^ft7 b U ? AtK^^SPx, 9 o n /M/V 

»»Lfe 8 »atSr*^/-^KlOiiiL) ±!)MU^3 7 (184 mg, 0.595 
mmol) SrSfefeifii: LTM86%T'#fc„ 

m NMR (8 ppm, DMSO-ds): 8.04 (brs, 2H), 7.92 (d, J=1.6 Hz, 1H), 7.76 (dd, 
J=7.1 Hz, 1.7 Hz, 1H), 7.49 (ddd, J=8.6 Hz, 6.6 Hz, 1.7 Hz, 1H), 7.16 (d, J=3.3 
Hz, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.49 (s, 1H), 6.44 (dd, J=8.6 Hz, 1.3 
Hz, 1H), 6.29 (ddd, J=7.1 Hz, 6.6 Hz, 1.3 Hz, 1H), 5.04 (s, 2H). 
Mass (m/z): 308 (M + ). 

Hl(KBr, cm 1 ): 1670, 1657, 1651, 1608, 1570, 1541, 1423, 1331, 764. 

Tomfttir : C15H12N6O2-0.1H2O klX 

MlMiU : C 57.97%, H 3.94%, N 27.28% 
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tf^jll : C 58.10%, H 3.97%, N 27.10% 
M : 239.2 - 239.6°C 

MMm 3 8 

7-7tf;H-7 5/-2-(2-7!J^)[l,2,4] h V TV o[l,5-c] t° V ^ Py Ut&m 
3 8) 

mmm i8t mm^^m\ 2-(3- y y -f^* ? =^7x=;v)-i,3-^t 

SrVyy* V V Vf- Ml-*- h^^t*^/V)^X^ft^.TSJ5&^fTV\ 5-(3,4-v>y 
}> ^ v>/V7 ^ / )-7-(l-^ h ^ tT -/V)-2-(2-7 JJ /v)[l,2,4] M) TV n 

[1,5-c] t° U ^ (1.38 g, 3.27 mmol) £ £ LT W 63%T?#f-o 

/k)[l,2,4] h U T yn [1,5-c] t°U (1.00 g, 2.37 mmol) &THF (60 mL) 

&&vmmfc do mD o^^Etc^u, mm (0.3 mL) grjn*. ^m-c 

2 mmW:WLtc 0 KltM^f on*MttKU 2 mol/L &mt% V t&ftM 

/)-2-(2-7 !) ;V)[l,2, 4] h y T^p[l,5-c]t°y 5: VyZ^QL&Mb LT#fc 0 
ftbftfc&£j&4*SrS^ (18 mL) WgflPU f&WzK (lmL) 

tfDDQ (807 mg, 3.56 mmol) ^P^, ^M"C 4 B#F^# Ufc„ R»^oo 
7jvVA&<fctM mol/L 7k^b# y !7A7K^^n^ ^Lfc 0 1=F$SJl&^7kflft 

h y ^ V— > a y 3 8 (403 mg, 1.66 mmol) 

t LTJIX* 70%T*#fc o £ bfcx ft&m 3 8 y -)V X *) L, ^Sfe 

iH NMR (8 ppm, DMSOde): 8.26 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.43 (s, 
1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 2.60 (s, 3H). 
Mass (m/z): 243 (M + ). 

IR(KBr, cm 1 ): 1666, 1639, 1626, 1612, 1581, 1549, 1417, 1326, 1214. 

Ttmfrm - ciih 9 n 5 o 2 tvx 

MMife : C 54.51%, H 3.84%, N 29.13% 
H#flg : C 54.32%, H 3.72%, N 28.79% 
: 221.2 - 221.5°C 

Mmt 3 9 

5-7 ^ ; -i-^yy y ;v-2-(z-7 y /w)[i,2,4] b y TV* [1,5-c] t°y 5 (fc-B-fe 

3 9) 

fc-Sm G (1.00 g, 2.59 mmol) £ DMF (30 mL) \Zfm U If* V V V^)V 

J* X (2.37 g, 3.89 mmol) ^it/lf^ h V 7i^^7^y^7^!)^D 

y K (91.0 mg, 0.129 mmol) £rjbtl?U lOO'C'C 9 B#TO# Lfc„ SM^r^JET 

T*M U a y s?^ (FlorisiP) ,^P^f^77>f- (^W« : ^ 

f-y t H^^/VOrS-a-W) T'HM U 5-(3,4- V* V frT 5 / )-2-(2- 
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y y v y -fj-frxf-rttM) ^ v ry* [1,5-c] t°y s w (1.01 g, 1.5s 

mmol) ZM&ftiytm t LtH? 61%T*#^o 

#b^fc 5-(3,4-^y h^^y *?frT 5 y )-2-(2-7 y h V Zff-frX $ =■ 

Ml,2,4] MJ7'/d [1,5-c] tT y 5 v 5 ^ (500 mg, 0.781 mmol) Sr THF (25 mL) 
fci&BU h y 7x=/^7>fy^7^i?A^ p y K (55.0 mg, 0.0781 
mmol) joitWfi-fb^^^^ (0.180 mL, 1.55 mmol) £Jq*.s lOttlHSftb 

7^yy^;>-5-(3,4-^^ hdr^y^T 5 /)-2-(2-7 JJ A0[l,2,4] VVT^n 
[l,5-c]k°y (281 mg, 0.617 mmol) 'VXtifr 79%T*#fc 0 

#btifc 7-^^yV^-5-(3,4-> ? y h**y^y^75 /)-2-(2-7 !) ;v)[l,2,4] 
h y T N /n [1,5-c] t°y $ (230 mg, 0.505 mmol) uu*$V (22.5 

mL) H$$?L> (1.2 mL) *3it/DDQ (344 mg, 1.52 mmol) ^APxl. 

M"? 12 «FlHI»#Lfc. S«^^an^A^J;t^fil r 7fc^^^?if\ 

Lfc 0 M^^nn^AtMlfaW Va^Lfctfts ^#b*bfc@&£r^ ./ 
-/V (10 mL) T?l?jgi&L % M3 9 (81.3 mg, 0.266 mmol) 
LTUX^ 53%T*#fc 0 

iH NMR (6 ppm, DMSOde): 8.27 (brs, 2H), 7.99 (d, J=7.3 Hz, 2H), 7.98 (d, 
J=1.6 Hz, 1H), 7.69 (t, J=7.6 Hz, 1H), 7.56 (dd, J=7.6 Hz, 7.3 Hz, 2H), 7.38 (s, 
1H), 7.26 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 305 (M + ). 

IR (KBr, cm 1 ): 1691, 1631, 1626, 1606, 1579, 1547, 1414, 748. 
jnMftVf : C16H11N5O2 ■ 0.1 H 2 0 t LT 

HaHS : C 62.52%, H 3.59%, N 22.92% 

fHWi : C 62.58%, H 3.68%, N 22.81% 
|R£ : 229.2 - 229.7"C 
HiSM 4 0 

5-75; -7-(4- ^ /v^- p^yy^f /v-)-2-(2- 7 y /u)[i,2,4] HJ7/0 [1,5-c] tr y 5 

ftfcHftfc^/— ^ (10 mL) £ DMF (1 mL) ©ft^jftKTffUNI U 4b£ 

^4 0 (138 mg, 0.426 mmol) £ £ ttW 36%"C-#fc 0 

iH NMR (8 ppm, DMSO-de): 8.28 (brs, 2H), 8.11 (dd, J=8.9 Hz, 5.6 Hz, 2H), 

7.97 (d, J=1.6 Hz, IH), 7.39 (s, IH), 7.38 (dd, J=8.9 Hz, 8.9 Hz, 2H), 7.26 (d, 

J=3.3 Hz, IH), 6.75 (dd, J=3.3 Hz, 1.6 Hz, IH). 

Mass (m/z): 323 (M + ). 
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IR (KBr, cm 0: 1689, 1653, 1619, 1592, 1508, 1257, 1238, 762. 
5c*#*f : C16H10N5O2F • 1.0 H 2 0 t LT 

III : C 56.35%, H 3.72%, N 20.43% 

SI-JMI : C 56.31%, H 3.54%, N 20.52% 
: 228.3 ■ 228.5t; 

mMM 4 1 

5-T5y-7-*/V^^-2-(2-7y/U)[l,2,4] hJ)7yo[l,5-c]^P 
4 1). 

HJfef!|2 2tr#bH5'fb^2 2 (800 mg, 3.46 mmol) &DMF (140 mL) 
Id^lU (12.00 g, 138.4 mmol) ^AP^L> MT? 20 BtWIfcft 

4 1 (550 mg, 2.40 mmol) tt|K$ 69%ff fc, Sfcfc, ffcfrfc 

4 1 J «? ¥$&A U SfelSift LT#fc„ 

!H NMR (8 ppm, DMSOde): 9.85 (s, 1H), 8.34 (brs, 2H), 7.98 (d, J=1.7 Hz, 
1H), 7.56 (s, 1H), 7.25 (d, J=3.3 Hz, 1H), 6.75 (dd, J=3.3 Hz, 1.7 Hz, 1H). 
Mass (m/z): 229 (M + ). 

IR (KBr, cm 1 ): 1702, 1672, 1626, 1604, 1568, 1508, 1421, 1221, 825, 762, 748. 
7G3?t##r : CioH 7 N B 0 2 t LX 

: C 52.12%, H 3.02%, N 30.61% 
H-^fi : C 52.40%, H 3.08%, N 30.56% 
ft£ : 270<C 
MMM 4 2 

5-T 5; / -7-(3,4-^^ h ^-i/^VfrT * ^/U)-2-(2-7 9 /v)[l,2,4] YVTV 

n [1,5-c] tr y 5 v 5 y • 2 &&& tfb-a^ 42) 

3 1 mm^m^m\ fc&vs 2 ^^4 1 tftxL-ca&Wo^ 

mc^J-J^ (10 mL) £9?H&AU ft^i4 2 (200 mg, 0.44 mmol) £ 
6 &&A £ L T W 41%-e#fc„ 

iH NMR (8 ppm, DMSOde): 9.75 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.7 Hz, 
1H), 7.31 (d, J=1.6 Hz, 1H), 7.23 (d, J=3.3 Hz, 1H), 7.21 (s, 1H), 7.09 (dd, 
J=8.2 Hz, 1.6 Hz, 1H), 6.97 (d, J=8.2 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 
5.50 (brs, 1H), 4.20 (brs, 2H), 4.06 (brs, 2H), 3.78 (s, 3H), 3.77 (s, 3H). 
Mass (m/z): 378 (M + *2), 215. 

IR(KBr, cm 1 ): 1670, 1637, 1616, 1568, 1520, 1460, 1267. 
TcUt&flf : Ci9H 2 oN 6 03-2.0HCl • 1.5 H 2 0 t LT 

H$HB : C 47.58%, H 5.07%, N 17.43% 

ft-^fi : C 47.50%, H 5.25%, N 17.50% 
: 241.2 - 241.5t: 
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mmm 4 3 

5-7 5 y -7-[(3,5-^^ h **/<<'yi?fl'T % j ?-ri-2-(2-y v /k)[i,2,4] wry 
p [i,5-c] t° ])$i?y-2 tim& 4 3) 

/ -/W (6 mL) «fc <9 ff&ifl U 4 3 (350 mg, 0.77 mmol) £ 6 

iH NMR (8 ppm, DMSO-de): 9.76 (m, 2H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.22 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 6.80 (d, J=2.0 Hz, 2H), 6. 74 (dd, 
J=3.3 Hz, 1.6 Hz, 1H), 6.53 (t, J=2.0 Hz, 1H), 6.10 (brs, 1H), 4.19 (brs, 2H), 
4.08 (brs, 2H), 3.76 (s, 6H). 
Mass Wz): 380 (M + ), 215. 

HI (KBr, cm 1 ): 1676, 1626, 1606, 1564, 1430, 1155. 

jmftffi : Ci 9 H2oN 6 03-2.0HCl • 0.3 H 2 0 • 0.2 C2H5OH t LT 

MBM : C 49.68%, H 5.27%, N 18.00% 

H-#{fi : C 49.79%, H 5.13%, N 17.96% 
WiM. : 238.5 - 238.7'C 
4 4 

5-r 5; y -7-[2-(2- tr y s^a^/vr 5 / * ^/v]-2-(2-7 y /v)[i,2,4] bvryv 
[1,5-c] t° y 5 w - 2 tfb#* 44) 

(10 mL) % DMF (2mL) iOIWS*U »4 4 (92 mg, 0.22 
mmol) &6&&*iUClR4S20%t?#fco 

iH NMR (8 ppm, DMSO-ds): 9.76 (m, 2H), 8.73 (d, J=4.9 Hz, 1H), 8.22 (dd, 
J=7.9 Hz, 7.2 Hz, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.73 (d, J=7.9 Hz, 
1H), 7.66 (dd, J=7.2 Hz, 4.9 Hz, 1H), 7.22 (d, J=3.3 Hz, 1H), 7.21 (s, 1H), 6.74 
(dd, J=3.3 Hz, 1.6 Hz, 1H), 4.21 (s, 2H), 3.40-3.60 (m, 4H). 
Mass (m/z): 335 (M + ), 215. 

IR(KBr, cm 1 ): 1651, 1641, 1637, 1616, 1612, 1606, 1564, 1514. 
: Ci7Hi 7 N 7 O-2.0 HC1-0.2 H 2 0 t b"C 
USUI': C 49.66%, H 4.73%, N 23.66% 
tUMt : C 49.57%, H 4.75%, N 23.80% 
: 249.5 - 249.7°C 
5 

5 . r ^ j -7-[2-(N-T-fe^T 5 J)*.?- fr7 S J * ?-M-2-(2-y V /v)[l,2,4] b U 

r y o [1,5-c] t° y ^ y tf b^fc 45) 

# b ttfctt^l* Sr* ^ / i 9 S^b b s U flfrg* 4 5 (40 mg, 0.13 mmol) 
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!H NMR (8 ppm, DMSO-de): 7.92 (d, J=1.6 Hz, 1H), 7.88 (brs, 2H), 7.81 (t, 
J=5.9 Hz, 1H), 7.46 (d, J=3.3 Hz, 1H), 6.96 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.65 (s, 2H), 3.15 (dt, J=6.6 Hz, 5.9 Hz, 2H), 2.60 (t, J=6.6 Hz, 2H), 1.80 
(s, 3H). 

Mass (m/z): 315 (M + ), 214. 

JR (KBr, cm 1 ): 1680, 1647, 1637, 1614, 1572, 1562, 1556, 1510, 1421, 748. 
Ttmftffi : C14H17N7O2 thX 

MWM : C 53.38%, H 5.53%, N 31.14% 

tUMt : C 53.33%, H 5.43%, N 31.09% 
: 190.5 • 190.9*0 

mmm a 6 

(±)-5-T $ / -2<2-7 V /^)-7-[(2-^ h ?-;V^;v)T % J * -5v^][l,2,4] f 

U7/n [1,5-c] bf y 5 v 5 ^ • 2 4 6 ) 

(5mL) «t!9SMU <t^4 6 (101 mg, 0.27 mmol) £6£Ji!f 

& t Lxum 25%-C#fc 0 

iH NMR (8 ppm, DMSO-de): 9.00*9.10 (m, 2H), 7.88 (d, J=1.6 Hz, 1H), 7.87 
(brs, 2H), 7.20 (s, 1H), 7.18 (d, J=3.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
5.10 (brs, 1H), 4.16 (brs, 2H), 3.50-3.60 (m, 2H), 3.49 (m, 1H), 3.34 (s, 3H), 
1.30 (d, J=6.6 Hz, 3H). 
Mass (m/z): 257 (M + ), 214. 

IR(KBr, cm 1 ): 1680, 1668, 1639, 1618, 1564, 1456, 1117, 977. 
TQMfttif : C14Hi8N6O2-2.OHCl-O.2H2O t L~C 

H^Hi : C 44.42%, H 5.57%, N 22.03% 

W-JMft : C 44.38%, H 5.43%, N 22.18% 
fflt& : 191.4 - 192.2t 

5-7 5/ -2-(2-7 y ;V)-7-[3-(2-^-^y t°n U W p fcVUT ^ 7 * f- 

;v][i,2,4] vvryv [1,5-c] tf y ? v • 2 (fls-ft* 47) 

-c^ y -/u (6mL) £9 7f &-SI U 4 7 (181 mg, 0.42 mmol) £ 

-1 £ UTJlX^ 39%"C#fc. 

m NMR (8 ppm, DMSO-de): 9.50 (m, 2H), 8.13 (brs, 2H), 7.96 (d, J=1.7 Hz, 
1H), 7.23 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.73 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.12 
(brs, 2H), 3.35 (t, J=6.9 Hz, 2H), 3.26 (t, J=6.6 Hz, 2H), 2.95 (m, 2H), 2.25 (t, 
J=7.9 Hz, 2H), 1.80-2.00 (m, 4H). 
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Mass (m/z): 355 (M + ), 215. 

IR (KBr, cm 1 ): 1668, 1657, 1641, 1612, 1510, 1456, 1423, 1335, 1288, 1224. 
M : 229.1 - 229.8°C 

MM&H 8 

5-T 5 / -7-(4-^^^fc°^7 5? >-l--f ;M fvV)-2-(2-:7 JJ /^)[l,2,4] H)7'/n 
[1,5-clt'U 5 v 5 ^ • 3it^m tfb£*B4 8) 

a* / (10 mL) £ DMF (5 mL) ©a^SSE i 9 U fls«£«5 4 8 (75 

mg, 0.17 mmol) £ £ LTUX* 16%-C#fc 0 

iH NMR (8 ppm, DMSO-de): 11.87 (m, 1H), 8.17 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.32 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.32 
(s, 2H), 3.35-3.80 (m, 8H), 3.20 (q, J=6.2 Hz, 2H), 1.27 (t, J=6.2 Hz, 3H). 
Mass (m/z): 327 (M + ), 2 15. 

IR (KBr, cm 1 ): 2478, 1672, 1650, 1635, 1614, 1564, 1454, 973. 
TtMfttfx : Ci6H 2 iN 7 O-3.0 HC1-0.1 C2H5OH k LT 

Haffi : C 44. 14%, H 5.73%, N 22.32% 

U-JMS : C 44.08%, H 5.62%, N 22.21% 
Bfcj& : 262.0 - 262.4t 

5-7 5 y -2-(2-7 U ;0-7-[4-(2-^ h ^v'^/V) t°^7 fvV][l,2,4] 
h5T^n[l,5-dtrU 5^ -2tit Offc-^4 9) 

^cffTT'MLfc^, ffllL&=-9S—A' (16 mL) i DMF (lmL) ©a^SfJUi 
«fc 5 U ft&Qt 4 9 (287 mg, 0.667 mmol) t LT1|X^ 51% 

»H NMR (8 ppm, DMSO-de): 11.85 (m, 1H), 8.11 (brs, 2H), 7.96 (d, J=1.7 Hz, 
1H), 7.32 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.25 
(brs, 2H), 3.74 (t, J=4.0 Hz, 2H), 3.50-3.70 (m, 8H), 3.30-3.40 (m, 2H), 3.29 (s, 
3H). 

Mass (m/z): 358 (M + +l). 

IR(KBr, cm 1 ): 2536, 1650, 1645, 1606, 1512, 1454, 1435, 1423, 1417. 
5c*#*f : C17H2sN7O2-2.OHCl-O.2H2O b LT 

WMt. : C 47.09%, H 6.13%, N 22.56% 

ffM : C 47.05%, H 5.90%, N 22.59% 
: 245.3 - 246.0°C 
Htfeftl 5 0 

5-7 5/ -7-l4-(i/ 9 .n :/ o k 9 ^/ ^) S^V-M f/V]-2-(2-7 !) 
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/k)[l,2,4] hV T V d [1,5-c] t° y 5 W • 2 (fl^fc 5 0 ) 

WL*M*.s WB.TX*WM\stz'&, WL^9J-^ (14 mL) t DMF (3mL) 
O&MftJ: <9 ffM U 5 0 (223 mg, 0.523 mmol) £ &&&ig t LT 

IRS(S 40%t?#fc o 

m NMR (8 ppm, DMSO-ds): 11.61 (m, 1H), 8.15 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.27 (s, 1H), 7.22 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.20 
(brs, 2H), 3.30-3.80 (m, 8H), 3.07 (d, J=7.0 Hz, 2H), 1.10 (m, 1H), 0.65 (m, 2H), 

0.43 (m, 2H). 
Mass(m/z): 353(M + ),215. 

IR (KBr, cm-i): 2550, 1643, 1601, 1506, 1454, 1417, 1323, 951. 
7n*##T : C18H23N7O • 2.0 HC1- 0.3 H 2 0 t LT 

£Mi& : C 50.05%, H 6.38%, N 22.71% 

tHHIC : C 50.07%, H 5.98%, N 22.71% 
jft£ : 270^ 
HWJ 5 1 

5-T $ / -2-(2-7 V /k)-7-(2-^=A-)[l,2,4] h y 7 s /o [l,5-c] fc° JJ "5 (fb£"4& 
5 1) 

1 8 b mmtt&x\ 2-(3- h y ^/u^^=7V7^=/v)-i,3-^^y 

S^^v^T ^ /)-2-(2-7 y />)-7-(2-^^=^)[l,2,4] MJT^o [1,5-c] t° !7 5 5? 
y (1.01 g, 2.33 mmol) £ &&T*;V7 T *t LTUX^ 90%T*#fc o 

# feftfc 5-(3,4-^p< h * v^^/K^ ^ J )-7-(2-^^=^)-2-(2-7 y ^)[l,2,4] 
h y T y n [1,5-c] bf y 5: v^^v^ u u y. * ;/ (22.5 mL) \Z.ffl& L,l£@7k (1.25 
mL) joJ;t>*DDQ (1.05 g, 4.63 mmol) *1M7L^ 3 V&ffltitW Lfc e ^JfrM 

t^nP7fc/VA*5j;T^lmol/L7lc^b"^b y l?^7K^»AP^ ##Lfc. Wttl 

£ jc ^ y — /Vj; "9 L. fc-g^ 5 1 (366 mg, 1.29 mmol) Sr i: L 

TIK^ 55%Tf#fco 

iH NMR (8 ppm, DMSOde): 8.05 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.91 (d, 
J=3.7 Hz, 1H), 7.69 (d, J=5.0 Hz, 1H), 7.51 (s, 1H), 7.20 (d, J=3.3 Hz, 1H), 
7.19 (dd, J=5.0 Hz, 3.7 Hz, 1H), 6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H). 
Mass (m/z): 283 (M+). 

IR (KBr, cm 1 ): 1653, 1601, 1556, 1435, 1417. 
5c*#*f : C13H9N5OS t LT 

USSffl : C 55.13%, H 3.42%, N 24.39% 

W-JMft : C 55.11%, H 3.20%, N 24.72% 
IMA : 232.2 - 232.3'C 
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$mw 5 2 

5-T ^ /-2-(2-T V /V)-7-(2-b°y >>;V)[l,2,4] f ^ T V n [l,5c] t° 9 5 ^ tffr&ft 
5 2) 

hmj 1 8 kmmttfe&m\ 2-(3- h y y^^^^7^=^)-i,3-^ 

$^£^>-/V (13 mL) J^S^jfaU ^^5 2 (97.1 mg, 0.349 mmol) 

!H NMR (5 ppm, DMSOds): 8.72 (d, J=4.3 Hz, 1H), 8.32 (d, J=7.6 Hz, 1H), 
8.12 (brs, 2H), 7.99 (dd, J=7.6 Hz, 6.0 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.84 (s, 
1H), 7.49 (dd, J=6.0 Hz, 4.3 Hz, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 
Hz, 1.6 Hz, 1H). 
Mass (m/z): 278 (M + ). 

IR (KBr, cm 1 ): 1660, 1655, 1597, 1559, 1510, 1410, 1225, 766, 741. 
: Ci4HioN 6 0-0.4H 2 0-0.1 C2H5OH t UX 

MMW. : C 58.75%, H 3.67%, N 28.90% 

fUME : C 58.80%, H 3.96%, N 28.97% 
M : 274.5 - 275.0°C 

mmm 53 

5-T 5 / -2-(2-7 U /k)-7-(3- k° y ^/V)[l,2,4] h V T V p [l,5-c] t° y 5 (fc-» 

5 3) 

•mm 1 8 i: Il^^^■fe^ffiv^ N 2-(3- h y * * =^)-i,s-5?;*- 

«^^y^K5mL) <fc »? U 5 3 (180 mg, 0.647 mmol) 

6 6 £J£ J» £ LT« 50%-C#fc o 

iH NMR (8 ppm, DMSOde): 9.32 (d, J=1.6 Hz, 1H), 8.65 (d, J=5.0 Hz, 1H), 
8.47 (dd, J=8.0 Hz, 1.6 Hz, 1H), 8.12 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.68 (s, 
1H), 7.55 (dd, J=8.0 Hz, 5.0 Hz, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 
Hz, 1.7 Hz, 1H). 
Mass (m/z): 278 (M + ). 

IR (KBr, cm 1 ): 1668, 1655, 1601, 1560, 1508, 1331, 789. 
jmfttfx : Ci4HioN 6 0-0.3H 2 0 t b"C 

: C 59.42%, H 3.63%, N 29.32% 
ff-M: : C 59.28%, H 3.77%, N 29.63% 
ffltM. : 253.2 • 253.6^ 
gtt&M 5 4 

5-T 5 / -2-(2-7 y ^)-7-(4- t? y v>/k)[l,2,4] MJ7/n [l,5-c] t° y 5 v 5 ^ (fc-g^ 
5 4) 

^(^x.-CK^^fxofCo #bHfcm^^^^/^ (16 mL) <t DMF (8 
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mL) <D9&tmt 5 U it&Vo 5 4 (455 mg, 1.54 mmol) & £ 

*H NMR (8 ppm, DMSOds): 8.72 (d, J=6.0 Hz, 2H), 8.18 (brs, 2H), 8.08 (d, 
J=6.0 Hz, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H). 
Mass (m/z): 278 (M + ). 

IR(KBr, cm 1 ): 1657, 1602, 1567, 1552, 1421, 1012, 744. 
5n3tt£*f : Ci4Hi 0 N 6 O- 1.0 H 2 0 t LT 

: C 56.92%, H 4.17%, N 28.31% 
W-JMft : C 56.75%, H 4.08%, N 28.36% 
iRjft : 279.2 - 279.9^ 
HJit#iJ 5 5 

5-T 5 7 -2-(2-7 !) ;u)-7-(2-7 'J ;v)[l,2,4] M) 7 / n [l,5-c] t s n ^> Uk&W 
5 5) 

MMffl i 8 1 mm^mx\ 2-(3- i> y ^/w^^/u^^hs-^** y 

£r^*/-M4mD J: 5 WIS* U ft^i5 5 (114 mg, 0.425 mmol) 

&a t Lx&m 27%-c#yto 

iH NMR (8 ppm, DMSO-ds): 8.05 (brs, 2H), 7.93 (d, J=1.6 Hz, 1H), 7.89 (d, 
J=2.0 Hz, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (s, 1H), 7.08 (d, J=3.3 Hz, 1H), 
6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.68 (dd, J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 267 (M + ). 

IR (KBr, cm 1 ): 1658, 1614, 1602, 1591, 1552, 1545, 1504, 1419, 1328, 1217, 
1178, 748. 

7G§ff##f : CisH9N6O 2 -0.lH 2 O t LX 

HSJli : C 57.97%, H 3.32%, N 26.26% 

ttJMt : C 58.04%, H 3.45%, N 26.03% 
: 250.2 - 250.4<C 
Wfcty] 5 6 

5-T 5: J -2-(2-7 !) /u)-7-(5-k° !7 5: v?=/V)[l,2,4] h V TV n[l,5-c] b° JJ 5 v 5 ^ (fb 
6) 

mMM 1 8i:ii^^V\ 2-(3- b V ^^9 ~fr7 

5-(h U T^vW* * t° U ^^^{-^KLTK^IrtTo^o #bftfc 
U.£jm>*^9 J -MlO mL) «£ D Ufl?£* 5 6 (117 mg, 0.419 mmol) 

&6£J£bI£: ItW 13%-CltfCo 

*H NMR (8 ppm, DMSO-ds): 9.48 (s, 2H), 9.27 (s, 1H), 8.23 (brs, 2H), 7.96 (d, 
J=1.7 Hz, 1H), 7.80 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 
1H). 

Mass (m/z): 279 (M + ). 
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IR (KBr, cm 1 ): 1677, 1650, 1622, 1570, 744. 
5c^^ff : Ci 3 H9N 7 O-0.5 H 2 0 t LX 

MffltiL : C 54.23%, H 3.37%, N 33.80% 

W-JStt : C 54.17%, H 3.50%, N 34.01% 
|R£ : 271t (£M) 
MW\ 5 7 

5-t ^ j -7-(3,5-^^ fvw y^-^^y-/w-^r^)-2-(2-7 y ;v-)[i,2,4] b y jy 

p [1,5-c] fy (ft;^»5 7) 

/V (15 mL) J: 9 SltiiU ft^* 5 7 (415 mg, 1.40 mmol) SrSfefStii: b 
tl$ 33%T-#fc 0 

»H NMR (8 ppm, DMSOde): 8.06 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.20 (d, 
J=3.3 Hz, 1H), 7.08 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 2.65 (s, 3H), 2.45 
(s, 3H). 

Mass (m/z): 296 0VI + ), 281. 

IRCKBr, cm 1 ): 1652, 1610, 1600, 1545, 1508, 1326, 1215. 

im^m : C14H12NGO2 t LT 

lill : C 56.81%, H 4.14%, N 28.63% 

SUMI : C 56.75%, H 4.08%, N 28.36% 
jgfc& : 227.8 - 228.5°C 

h»j 5 8 

5-T $ y -7-(2-T $ y ^T y — A"4->T /V)2-(2-7 P /^)-[l,2,4] MJ7/n [l,5-c] t° 
y «fc^*5 8) 

MMM 3 8 T*# feftS 5-(3,4- v 5 ^ b ^ri/^O'^/WT 5 y )-7-(l-^ V ^rv' f= 
/k)-2-(2-7 y /k)[l,2,4] h y ry d[i,5-c] t° y 5 (4.53 g, 10.8 mmol) £ THF 

(135 mL) t3£Tm%& (135 mL) U N-/n^rjj:<^ 

5 K (1.91 g, 10.8 mmol) £#n?U £fi-? 1 ««3#Lfc 0 Rj«9ftSrl»*^ 

y h ^^y^/vr 5 y )-2-(2- y y ^)[i,2,4] h y t y o [1,5-c] tr y 5 v 

(5.09 g, 10.7 mmol) &ft&.J&b t 100%T^fc o 

(2.00 g, 4.20 mmol) na^y (180 mL) „ MS 

zfc (10 mL) fcJWHU DDQ (3.82 g, 16.8 mmol) <£r;!)P;t, ^fiX* 12 B#K» 

jfryvA-C h y ^ v — e/g yl, 5-T ^•7-G-7o*7tf;i'>2-(2-7 5 
yv)[l,2,4] b y T y p [1,5-c] t° y ^ v 5 ^ (593 mg, 1.84 mmol) £ L-T 

44%t?#fc D 
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#bftfc&£$fe (500 mg, 1.55 mmol) §r^/-yv (50 mL) fcJfcffU 
f-irWM (236 mg, 3.10 mmol) *MkX 3 ^stiffs Ltz 0 Rj6tt«r«ffT"T?* 
ULs M^MWTKT^Lfc^ #feixfcft4j**Sr^/-A/ (10 mL) 

DMF (10 mL) ©*S£« J: 9 S^h b h L n fc£#J 5 8 (404 mg, 1.35 mmol) 

iH NMR (8 ppm, DMSOds): 7.97 (s, 1H), 7.96 (brs, 2H), 7.94 (d, J=1.7 Hz, 
1H), 7.27 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.20 (brs, 2H), 6.72 (dd, J=3.3 Hz, 
1.7 Hz, 1H). 
Mass (m/z): 299 (M + ). 

IR (KBr, cm 1 ): 3376, 1652, 1647, 1605, 1570, 1531. 
Sfc£ : 299.2 • 300.0°C 
H1&0!! 5 9 

5-T ^ J -2<2-y V ^)-7-[2-(2-^W# ]} / a^vVT % /)f7y-/H^ 
/^][l,2,4] h y 7/n [1,5-c] k° P ^ Wb^fe 5 9 ) 

WSm 5 8 Tl#£>ft5 5-T ^ / -7-(2-^n^E-T-fe^/V)-2-(2-7 y /V)[l,2,4] h V 
TVn [1,5-c] t° U 5 9 Jls (300 mg, 0.932 mmol) £ ^-9 J —As (30 mL) 
Lx l-(2-^^* !) 7 a^-/u)-2-^*fil* (353 mg, 1.86 mmol) SrJP;^ 3R#R33t 

/ (12 mL) £ DMF (6 mL) ©Mli «9 £f$A U te^ 
5 9 (275 mg, 0.667 mmol) SrJtfelSlft t LT W 72%T?#fc 0 
!H NMR (8 ppm, DMSOds): 7.87 (d, J=1.4 Hz, 1H), 7.58 (brs, 2H), 7.35 (s, 
1H), 7.23 (s, 1H), 7.16 (d, J=3.3 Hz, 1H), 6.68 (dd, J=3.3 Hz, 1.4 Hz, 1H), 
3.55-3.60 (m, 4H), 3.44 (t, J=6.2 Hz, 2H), 2.58 (t, J=6.2 Hz, 2H), 2.40-2.50 (m, 
4H). 

Mass (m/z): 413 (M + +l). 

IR (KBr, cm 1 ): 1662, 1654, 1646, 1600, 1569, 1560. 
jftjft : 274.7 - 275.0°C 
HJI^J 6 0 

5-T ^ J -2<2-7 y ;k)-7-(lH- i/-^-3-^^)[l,2,4] h y T N / n[l,5-c] t° y 5 

(ft-frfte 0) 

HHI0II3 8"C#btbS 7-T-fe^-5-(3,4-v J y h^^^^/VT 5 7)-2-(2-T 

y^)[i,2,4] h y Ty*» [1,5-c] try a.oo g, 2.54 mmol) ^n.n-^^^v 

•fojv&T^ Kv'yfvVT-fe*-^ (20 mL) W8A¥U 140"C"? 3 Lfc. 
SJ6»cSr«BET-e*«Lfcft % (30 mL) fc3g«¥L, t 

y-lim^i (0.250 mL, 5.15 mmol) 1 B#H53tsSt Lfc„ KJfcft&MT* 

J&R»#U WWLfc@fc£»RLfcSU ^^y-^T'^L, 5-(3,4-vM 
V^^^/VT 5 /)-2-(2-7 y /V)-7-(lH- tf 7 /~/V-3--f >^)[l,2,4] hVTVn 
[1,5-c] t°y ^^^^m^^t LT#fc e 

(135 mL) fc«MfU IKS* (7.5 mL) *5 
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<fctf DDQ (1.76 g, 8.64 mmol) ZMz., 9 #RH*# bfc 0 EJ&JKfc 2 mol/L 

y -/V (10 mL) DMF (5 mL) ©S^iSEJ: 9 5&£i U 6 0 (175 mg, 

0.655 mmol) Sr t LTlW 26%t?#fc. 

iH NMR (8 ppm, DMSOde): 12.88 (brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.70-7.72 
(m, 3H), 7.40 (s, 1H), 7.17 (d, J=3.0 Hz, 1H), 6.80 (d, J=1.6 Hz, 1H), 6.69 (dd, 
J=3.0 Hz, 1.7 Hz, 1H). 
Mass (m/z): 267 (M + ). 

IR (KBr, cm 1 ): 1645, 1610, 1525, 1510, 773. 
5c*^*f : Ci2H 9 N7O-0.1 H 2 0 t LX 

mWM : C 53.41%, H 3.52%, N 36.74% 

tUMI : C 53.57%, H 3.47%, N 36.44% 
KA : > 300°C 

$mm 6i 

5-T5/-2-(2-7y/^)-7-(4-t Kn^r^^^/V7ai=/V)[l,2,4] fP7^n[l, 5-c] 

try wb^*6 i) 

HJfc0i) 1 0 fe ft 5 5-(3,4- i?^ ^V^y S^T 5: / )-7-(4-^7V 5^7^ 
;v)-2-(2-7 U 1,2,4] h UT'/o [1,5-c] t° y ^v^y (1.00 g, 2.20 mmol) ? 
J—)V (125 mL) te*§#U *Sffb#?^MJ $ & (250 mg, 6.60 mmol) £ 

v- ^ zc -/V)[l,2,4] YDTSv [1,5-c] t° V 5: 5? y (947 mg, 2.08 mmol) & 

Jfc^ 95%-C#fc D 

^7i^)[l,2,4] h U T N / n [1,5-c] t° y ^7^nn^ (90mL) » £ 
@7K (5mL) tctS»U DDQ (1.45 g, 6.39 mmol) SrJ&'B*.* Mt2a|FW 

tfc 0 ^iR&*#Lfc<^*W*fcav^SU WWbfcElfrlr^^/-/^ (15 

mL) k DMF (6 mL) J; 5 ff*ti& Ufl^fc 6 1 (200 mg, 0.651 mmol) 

£ 6#Jf (fa £ LTIR$ 31%T'#fc„ 

*H NMR (8 ppm, DMSOd 6 ): 8.11 (d, J=8.3 Hz, 2H), 8.02 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.53 (s, 1H), 7.43 (d, J=8.3 Hz, 2H), 7.21 (d, J=3.3 Hz, 1H), 
6.73 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.29 (t, J=5.6 Hz, 1H), 4.57 (d, J=5.6 Hz, 2H). 
Mass (m/z): 308 (M + +l). 

IR (KBr, cm 0: 1653, 1649, 1610, 1578, 1560, 1514, 1419, 1406, 1335, 993. 
: C16H13N5O2 • 0.2 H 2 0 t LX 
HM : C 61.92%, H 4.34%, N 22.45% 
fttMt : C 61.81%, H 4.34%, N 22.53% 
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Bbft : 239.6 - 239.9°C 

mmm 6 2 

5-7^ S-2-(2-7 V /^)-7-(3-t Kn^S/^^tTJ v^-6-f /W)[l,2,4] h U T^n 

[i,5-c]t°y v^y ab^*6 2) 

it^G (2.00 g, 5.19 mmol) £r DMF (50 mL) fc&ffiU 2-(3- k° y i^-4- 
h !) ^W^^)-l,3-^t^y7y (3.43 g, 7.79 mmol) jsitf^ hD 7 
i^V^y^y/^v'^^P!) K (365 mg, 0.519 mmol) SrAD^> 110^ 
T 6 B#IH»# Lfc„ RJtSSclJ:fl&5fti7 yflST •> AtK^St^^-n * * n 

ftffi Lfc„ y # nvh^77^ (^ffi^lS : ^ p d */VJ» t * 

"ttflHRU 7-[3-(l,3-^t ^ y 7 y-2-f /V) ^ !) ^y 
/k|-5-(3,4-v^ h *S"0*JA'T 5 y )-2-(2-7 U A-)[l,2,4] MJT^n [l,5-c] t° U 

5 5? ^ (2.12 g, 4.24 mmol) «r»fe»tftft t LTM 82%T#fc„ 

fcfcftfc 5-(3,4-^^ b^^^^T5/)-7-[3-(l,3-^^y7^-2-^^)tf 
y v?y-6-^;V]-2-(2-7 !) /^)[l,2,4] h V TV n[l,5-c] t° y 5 THF (30 mL) 

«fi?U2 mol/L^(30 mL) SrJq^M-C 3 l$ISH*#L.fc.Rj£ifcfc 4mol/L 

a. l^-v-a B-C8,4-i?^ h 'Z-l'-Oitfi'T 5 y)-7-(3-^/v^/ut°y v^-6--T 
;V)-2-(2-7 y /k)[l,2,4] b y [l,5-c] hT U 5 9 Jls (780 mg, 1.71 mmol) 3r» 

LTIIZ^ 40%T?#fco 
#b*lfc 5-(3,4-v^ h^rv^^^^/VT^y)-7-(3-*/V^^tf y v^-6-^) 
-2-(2-7 y *)[l,2,4] h y TV' n[l,5-c] t° y v^y (620 mg, 1.36 mmol) * J 
—;V (62 mL) (40 mL) <D&M86£\Z&M^ ^Mit^M-T 

hDVJ* (257 mg, 6.80 mmol) &Mz., Ml? 1 B#Mft#Lfco SJS^Sr*l6 

«fflUt« % »£ETT»*«U 5-(3,4-v^ h^y^7 5;>2^-7l) 
;v)-7-(3-t Ko^V^^/Hf U 5^^-6->f /V)[l,2,4] h V 7^n[l,5-c] t° 1) 5 i?> 

(593 mg, 1.30 mmol) £ 6£ t LtW 96%-<?#fc, 

#bftfc 5-(3,4-S?;* h^f^^^T$y)-2-(2-7y/v)-7-(3-l: Kn^So**- 
/Hf y ^^-6-^^)[l,2,4] h y ryn[l,5-c]t°y ? (401 mg, 0.879 mmol) 
SrMJ7/>*P|fflt (8mL) tiiL^ T^y-/^ (0.961 mL, 0.879 mmol) 

6 £0 h y ^ * ^^./V*^ (0.777 mL, 0.879 mmol) %M?L^ 

fcfeftfcHft:*^* / (12 mL) £ DMF (9 mL) 0>ft£$tt£ 0 ff&A L% 

fb^tl6 2 (152 mg, 0.493 mmol) ^Sfeii'iltl|X¥56%T?#fc, 

*H NMR (8 ppm, DMSOde): 8.66 (s, 1H), 8.30 (d, J=7.9 Hz, 1H), 8.10 (brs, 

2H), 7.95 (d, J=1.6 Hz, 1H), 7.92 (d, J=7.9 Hz, 1H), 7.83 (s, 1H), 7.25 (d, J=3.3 

Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.43 (t, J=5.2 Hz, 1H), 4.62 (d, J=5.2 
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Hz, 2H). 

Mass (m/z): 309 (M + +l). 

IR (KBr, cm 1 ): 1641, 1622, 1606, 1554, 1419, 1335, 1215, 1009. 
5c*£*f : Ci5Hi 2 Ne0 2 • 0.2 H 2 0 t LT 
XWt : C 57.74%, H 4.19%, N 26.76% 
: C 57.76%, H 4.01%, N 26.94% 
Bk& : 292.8 - 293.2t: 
Uttftf 6 3 

5-7^y-2-(2-7P^)-7-[4-(l-t K o ^ f ^xf />) 7 x ^/V][l,2,4] F V 

T~/& [i,5-c] if y ^ w w&m 6 3 ) 

/V)-2-(2-7 y ;u)[l,2,4] h y T :/p [l,5-c] fcf P ^ (1.00 g, 2.20 mmol) 
/-/v (50 mL) kM^fc (10 mL) Oft^CIMU «8BHR (940 mg, 5.50 
mmol) & <fct/0.5 mol/LTfc^fl^ h y !> AzkSift (22.0 mL, 11.0 mmol) &m 

f-aW— i/a^L, 5-(3,4-^ h #i/^y^;l/7 5 y )-7-(4-*/V^#^7 s = 
/V)-2-(2-7 y A-)[l,2,4] 1- y 7/p [1,5-c] bf P 5 5> V (856 mg, 1.78 mmol) £UX 

^8i%-e#fc 0 

fcfetlfc 7-(4-^/V^>^7ct=/V)-5-(3,4-v ? ^ b^f^y^7$y)-2-(2-7 
y/^)[l,2,4] h yry p [1,5-c] fc°y 5 S^fcS^ n n * * S" (50 mL) fc»ffU 
t^-tU^np K (5.00 mL, 57.3 mmol) SrJnx. % 2 P5TOBfc Lfc„ RjJJ^Sr 
WET"C*ttU mmz**S-fl' (100 mL) SrJnfcs 72 l*IHJ»i* Lfe. TO 

mmztefcifiM-??*^ 1 } &x°&mu ^iiut^ umrx-mm ufc. 

T?IWR 5-(3,4- b ^S^WtVT % S>2<2-7 V /V)-7-(4-^ h *r*S%/>7$ 
~;V7 x.~;V)[\,2,4\ ^ P T *S n [l,5-c] tf p 5 v 5 ^ (830 mg, 1.71 mmol) SrflX^ 
96%Tiifc 0 

7-(4-^ h^^/U#=/W7i=yv)-5-(3,4-^^ h^^^^T^ 
/ )-2-(2- 7 y /k)[l,2,4] h y T y n [1,5-c] if ]) 5 5? V (580 mg, 1.20 mmol) & THF 
(30 mL) fct&MU T/l^>#|S^T>O^K^LfcoTO^W- 0.95 mol/L 
^f/W^i/^^D? KOTBPlSSft (14.3 mL, 15.0 mmol) ?rITU & 

fit? 3 #IH«# L-fc. TO^^^tR^P^-s ■HK^^'tfttW tfc. 
fc*»^**>**A^ftjftU SKflLfcfjL «ffTT?»ttb. 5-(3,4-i^ 
%/<<l/*SfrT % ;>2<2-7 y 7V)-7-[4-(l- 1 Kn ^^1^)71= ' 

/w][i,2,4] h y ry n[i,5-c]t°y ^ v'yoft^^ifc, 

#fetifcte^^v J ^nn^^^ (54mL) ^#L N 3fcfMc (3mL) 33 J: 
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O'DDQ (958 mg, 4.22 mmol) £MX 3 Mti# tfc o n 

/-/W (4mL) iCfi^fiU fb£&6 3 (132 mg, 0.394 mmol) Sr^fefefi 
t LXW 33%Ti§fco 

iH NMR (8 ppm, DMSOde): 8.06 (d, J=8.2 Hz, 2H), 8.00 (brs, 2H), 7.95 (d, 
J=1.7 Hz, 1H), 7.57 (d, J=8.2 Hz, 2H), 7.51 (s, 1H), 7.20 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 5.10 (s, 1H), 1.47 (s, 6H). 
Mass (m/z): 336 (M++l). 

IR (KBr, cm 1 ): 3500, 1660, 1655, 1599, 1550, 1228. 

5c*#*f : C 18 Hi7N 5 0 2 i LT 

: C 64.51%, H 5.32%, N 20.55% 
H-3MIC : C 64.47%, H 5.11%, N 20.88% 
gb& : 246.0 - 246.6°C 
HJfcftl 6 4 

5-7 >; y -7^f;V-2-(2-7 !) ^[1,2,4] f !) 7/n[l,5-c]t° U ^ W tffc«£4&6 4) 
Hifcfll 2 2 7-7^/^-5-(3,4-v ? ^ h *ti/*< s s*?frT % />2 <3L-7 V 

/k)[l,2,4] hVT^v [1,5-c] t° U ^ v 5 ^ (1.85 g, 4.54 mmol) £ * n n ^ * ^ (18 
mL) fcJgffiU (1.0 mL) *5it>*DDQ (1.55 g, 6.81 mmol) *Mzl s 

Ifit 5 H*M1*# Lfc. * o o *^^*C*f? U 2 mol/L h !) 

J/g^U^ ^fcftfcafr&^y^iDS&i&U ft^ft6 4 (118 mg, 
0.46 mmol) &6£J£iH £ LtW 10%T*#fc o 

iH NMR (8 ppm, DMSOde): 7.91 (d, J=1.9 Hz, 1H), 7.85 (brs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.79 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.9 Hz, 1H), 2.58 (t, J=7.7 Hz, 
2H), 1.65 (m, 2H), 1.33 Cm, 2H), 0.91 (t, J=7.3 Hz, 3H). 
Mass (m/z): 257 (M + ). 

IR (KBr, cm 1 ): 1666, 1606, 1558, 1421, 1382, 748. 
5n*£tff : CisHxsNeO-O.l H 2 0 t bT 

HlffiMS : C 60. 14%, H 5.74%, N 27.34% 

fh^flt : C 60.26%, H 5.91%, N 27.03% 
: 155.0 • 155.3°C 
MMM 6 5 

5-7 5 7 -2-(2-7 U/W)-7-(2-7*=:;^^^/V)[l,2,4] h JJ T^/o [1,5-c] t° JJ 5 v> 

^ m&vn 6 5 ) 

IPJ 1 8 b¥lW3iJ5fe*m\\ 2-(3- h I) ^/U^^=/V7cc=A')-l,3-^* 
dryy^ 2-(^^=^^^-^)-l- h 3) :/^/W*Xt£ft£TKJ&£fTV\ 5-(3,4- 
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n [1,5-c] t° y 5: i?> (570 mg, 1.26 mmol) £ S&T^? r^tLXW 70% 

#£>tLfc 5(3>vM ^dr^yv 5 ./^T^y)-2•(2-7y/^)•7•(2-7al=/^^= 
^)[l,2 ( 4]MJT^/n [1,5-c] t°U ^^^oa^^y (9 mL) l^fifU S 
(0.5 mL) joit^DDQ (430 mg, 1.89 mmol) Srin^ g&T* 6 BtPeWI 5 

/ -A- (13 mL) Wno (4 mL) OS^JK* t> S^iFb U 6 5 

(160 mg, 0.530 mmol) £ 6£J£f§ £ UT W 42%T?#fc. 
iH NMR (8 ppm, DMSOde): 8.16 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.50-7. 60 
(m, 2H), 7.40-7.50 (m, 3H), 7.26 (s, 1H), 7.23 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 2.0 Hz, 1H). 
Mass (m/z): 301 (M + ). 

HI (KBr, cm 1 ): 1645, 1599, 1538, 1323, 1234, 762, 744. 
7G*#*f : C17H11N5OO.I H 2 0 t L-T 

HIRHB : C 67.16%, H 3.65%, N 23.32% 

H-£#[ : C 67.36%, H 3.72%, N 23.10% 
M : 246.5 - 247.3^ 
%W\ 6 6 

5-7 5 / -2-(2-7 y /U)-7-(2-7i=/^^/V-)[l,2,4] h V TV p[1,5-c] k° U 5 v 5 ^ 
(ftl^#> 6 6 ) 

<ffr£4&6 5 (600 mg, 1.99 mmol) S^fr (75 mL) fcig#U 10%^ 

7i?$J*lfcm (60 mg) £>ftJ;U 7k?ff#ffl^Ts 50 o Ct? 2 B#TO# L-fc„ fcj&ffl. 

(12 mL) XynffigkU 6 (350 mg, 1.48 mmol) £ 

£ LT« 74%T-#fc 0 
iH NMR (8 ppm, DMSO-de): 7.91 (brs, 2H), 7.90 (d, J=1.7 Hz, 1H), 7.20-7. 30 
(m, 5H), 7.16 (d, J=3.3 Hz, 1H), 6.78 (s, 1H), 6.70 (dd, J=3.3 Hz, 1. 7 Hz, 1H), 
2.80-3.00 (m, 4H). 
Mass (m/z): 305 (M+). 

IRCKBr, cm 1 ): 1666, 1606, 1556, 1510, 1421, 748. 
7D*#*f : ChHibNsO t LT 

M®M : C 66.62%, H 4.93%, N 23.33% 

frgH : C 66.87%, H 4.95%, N 22.94% 
jgfc£ : 205.0 - 205.rC 
MMffl 6 7 
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5-7 5 J 2 (2-y V /V)-7-(2- fc K » 3r ^^/v)[l,2,4] M)7'/o [l,5-c] t° y 5: v> 

y (ik£%> 6 7 ) 

{b^G (20.0 g, 51.9 mmol) %Y}V^-y (300 mL) Wgfl?U 
zf^tvxX (25.5 g, 77.8 mmol) MJ 7^-^**74 y^yWJ* 

WvV K (1.82 g, 2.59 mmol) lit 3 H#BJ51SI Lfc 0 

•VHm U ttifi Lfc^ «BETt?»» Lfc. MSr^ !) * £vi^ nvf^y?^ 
- •C*t»U 5-(3,4-^ h^> 

s<yi?frT \ y)-2-(2-7 1) ;V)-7-tf=Ml,2,4] h !> 7)/n[l,5-c]t V $ i?> (14.5 
g, 38.5 mmol) Sr LT« 74%-C#fc, 

#b*lfc 5-6,4-v^ h^v"<^/V7 5/)-2-(2-7y^)-7-e=Ml,2,4]M; 
7^/cz[l,5-c]t°y 5$?^ (5.00 g, 13.3 mmol) &THF (50 mL) MJSflfU M. 

0.5 mol/L 9-#y t*v^ u[3.3.l]/ ^^THF^(66.3 mL, 33.2 
mmol) SrPIiaig-CMT U £ ftfflSffi Lfc 0°C«£P Lfcm> 

y (15 mL) , 6 mol/L imfcir AtKSSK33 «£ t>* 30%ifiKrtaK* 

^yvA t * ? j -jwm&mm xmrn u 5(3,4-^^ b 

y^T 5; /)-2-(2-7 y /V)-7-(2- tKP ^r^^/W)[l,2,4] h y 7/ n [l,5c] fcT y 

#b^fc 5-(3,4-i^ h^^^v ? /V7^y)-2-(2-7yyl-)-7-(2-t Ko^^xf 
/k)[l,2,4]h y7;/n[l,5-c]t o y **Jy*i??uv}t?y (180 mL) 
US* (10 mL) *5«t0DDQ (3.45 g, 15.2 mmol) SrJB;^ £?£-C5B#|$&# 

«a^^V^A-c«L N i§lftl WETT?*» L^o »^pp 

<ffr£fc 6 7 (421 mg, 1. 72 mmol) £ LTJR* 13%-C#fc 0 

iH NMK (8 ppm, DMSOde): 7.92 (d, J=1.6 Hz, 1H), 7.86 (brs, 2H), 7.17 (d, 

J=3.3 Hz, 1H), 6.81 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.65 (t, J=5.2 Hz, 

1H), 3.74 (dt, J=6.6 Hz, 5.2 Hz, 2H), 2.73 (t, J=6.6 Hz, 2H). 

Mass (m/z): 245 (M + ), 215. 

IR (KBr, cm 0: 3120, 3091, 1655, 1650, 1595, 1508, 773, 762. 
jtmftffi : CnHuN 5 0 2 t LX 

mmm c 53.76%, h 4.81%, n 28.36% 

frJMt : C 53.88%, H 4.52%, N 28.57% 
MA : 207.2 - 207.8°C 

m^m 6 8 

5-7^y-7-l3-(i/^o^nt , ;M^7^/)-(E)-^D^M-^>'-l-^^l-2-(2-7 
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JJ /V)ll,2,4] YVTSn [l,5-c] tf y $ *Jv (fc£4* 6 8 ) 

Hl&0iJ6 7-e#bft3 5-(3,4-^^ h ^rV-O'^T ^ J >2-(2-7 y^)-7- If- 
Ml,2,4] h y T/n [1,5-c] t° V 5 i?^ (13.4 g, 35.6 mmol) £ THF (120 mL) 
W§$¥U 50% 4-^^/^^y ^-4-^3^ FtR^ (16.7 g, 71.2 mmol) & 
£t>13g£fM"*5 £A (453 mg, 1.78 mmol) ^P^_> 5^W\MWLtz 0 Rf&W 

k io%s«tk^ h v v JxfcmmzDvz-x \ 2mmmwvs Mitfc 

U (±)-7-(l,2-^t Kn^5/ai^/i/)-B-C8,4-i?> f^^V^T ^ y)-2-(2-!7 JJ 
/l/)[l,2,4] h y [1,5-c] t° «J 5 W (9.68 g, 23.6 mmol) LTUX 
^ 66%-C'#fc„ 

# h fl'tc (±)-7-(l,2- v> t K n * ^/V)-5-(3,4- p< h * f< V P^T 5 
/ )-2-(2-7 y ^)[1,2,4] [1,5-c] tT y 5 S^&S?* p a * 9 > (450 mL) N 

(45 mL) (31.0 g) *3±tf* *ifi3 *3§i&^ MJ 

*A (7.56 g, 35.3 mmol) MT? 3 ttRMEft Lfc 0 £J«£Mi®U 

5-©,4-5?^ h^rv"<>'^/VT ^ /)-7-*J/V5/V-2-(2-7 V /W)[l,2,4] hPT/n 
[1,5-c] If U 5 (8.06 g, 20.5 mmol) t LTlM 87%T*#fc 0 

T/W^^SET, 60%*i?{b^ b y * A (380 mg, 9.50 mmol) £ THF (30 mL) 
XC%M U i^x^Aofr;* tJs J f$&x.^f\fzcx =r)V (1.88 mL, 9.50 mmol) 
O^T* 30 £M!*#L.fco RJSiB^'ft^ 5-(3,4-v^ h * V-^v^T 5 y)-7-*/> 
$/V-2-(2-7 y ;k)[l,2,4] h y Ty'n [1,5-c] t°y 5: (1.20 g, 3.17 mmol) SrJP 

^UWnvF^77^ (»W«K : Ifflfc*^) "TffSKU 5-(3,4-^ 

^ h^v^^^r^ y)-2-(2-7 y^)[i,2,4] h y ry* » [1,5-c] if y 

>jr y /V^^yv^^x/Kl.35 g, 3.00 mmol) &6fe!ti& t 95%T*#fc„ 

5-(3,4-v^^ h drf^VS^T 5 7 )-2-(2-7 y /V)[l,2,4] h V T n /p 
[1,5-c] t° y 5 W-1-T9 y /l/fta^/i^^T/i" (1.30 g, 2.89 mmol) Srv^ o p 
(20 mL) «fl?U 7VV=f>«T> -78°C«*Pbfc:mx lmolTLi^f 
y7°p tVwT/^^^^-^t Ky ^<0\iV^yW^i (8.68 mL, 8.68 mmol) ^rlHiS. 
S-C^T U ®* ^ 0*C* -C#ffl LT 1 ftmmt Lfc 0 R^^^fP n 5/*/i*!ft 

5-(3,4-v^ ^^y^7 5 /)-2-(2-7 y /V)-7-(3-t Kadfi/-(E)-^nA°-l-x 
y-W /V)[l,2,4] h y T y*n [1,5-c] t° y 5 S> ^ (994 mg, 2.44 mmol) Sr Sfe^f*: 

HTW 84%-e#fc„ 

#e>tifc 5-(3,4-i^^ h^i/^V^T^y^-CZ-^y/^-T-O-t Kn^^-(E> 
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7°n/N°-l-^y-l->r/v)[l,2,4] h!J Tyo[l,5-c]ey ^v^v^ pp/-*^ (81 
mL) K&flPU Mgfr (4.5 mL) &J;tfDDQ (1.65 g, 7.29 mmol) SriDx., 

■2-(2-7 !) />)-7-(3-t Kp df-^-(E)-yn^-l-^y-l-l'/V')tl,2,4] h P ryn[i,5-c] 
tT JJ 5: v 5 ^ (457 mg, 1.78 mmol) £*8£,@# i tTflX^ 87%Ti#fc 0 

ftfeftfc 5-T5/-2-(2-7y;V)-7-(3-t K p ^ri/-(E)-^o ^-1-^ y-W 
/V)[l,2,4]M)7yn[l 1 5-c]k 0 !J % 9 JV**9J—A' (15mL) t«»U 9 s9 * 
•?u\Z)V**}-)VT%V (208 mg, 2.92 mmol) ^Dx.> 1 L.fc„ ©ft^ 

MJ tf A (221 mg, 5.85 mmol) lr^t> Ml? 30 L 

^ n p tJn/v j» t * * j -^©a^sm) T?it«u #bHfcefe@fr^^7k* 

(D^^^M^Pxfc^ ^J±T-e^Lfc 0 (12 mL) 

j; (5 U 6 8 (120 mg, 0.313 mmol) £ 6£J£iS i: L-T W 18% 

iH NMR (8 ppm, DMSOde): 9.56 (m, 2H), 8.08 (brs, 2H), 7.95 (d, J=1.6 Hz, 
1H), 7.21 (d, J=3.3 Hz, 1H), 7.00 (s, 1H), 6.75-6.85 (m, 2H), 6.73 (dd, J=3.3 Hz, 
1.6 Hz, 1H), 3.78 (d, J=4.3 Hz, 2H), 2.81 (dd, J=5.6 Hz, 5.3 Hz, 2H), 1.03 (m, 
1H), 0.53-0.61 (m, 2H), 0.38-0.41 (m, 2H). 
Mass (m/z): 311 (M + +l). 
IK, (KBr, cm 1 ): 1691, 1635, 1629, 1608. 
7C^^*f : CieHisNsO • 2.0 HC1 • 0.8 H 2 0 t LT 
: C 48.47%, H 5.82%, N 20.88% 
tttMt : C 48.32%, H 5.47%, N 21.13% 
MM : 263.5 - 264.2t; 
MMM 6 9 

5-T 5 7 -2-(2-7 U ;P)-7-[2-(l- 1 Kn 3rS/*>* P^<^/V)3i^=/H[l,2,4] h 5 T 

y p [i,5-c] t° y ^ y 6 9) 

4k&ysG (1.25 g, 3.25 mmol) & DMF (15 mL) fc*£fi?U 2-(l- M7 * fvi' 
iXU /V^-^F-W^ U^S^A^^zljV h V "ff-fr** (2.29 g, 4.88 mmol) $5 
&Tfi\?X h V 7i^7t^7^ p V K (230 mg, 0.325 

mmol) fcbO*. N 110°CT* 3 WURtikW Ltc 0 K/M£^M*-C&3jPLT 1 mol/L? 1 
h 7 -f^AsT y*~$J» y;vir V K© THF jgfifc (7.50 mL, 7.50 mmol) SrJP^U 
10 ftft&WLit. RJS«fcSie*SrJP^.> * p P^^T-ttW Lfc 0 ^HJl&M 

/^avh^77^- Ggffl^lR : * p p tfvVA £ * 9 J "Cfll 
ftU 5-(3,4-v?y h^^^/l/T^y)-2-(2-7lI/U)-7-[2-(l-t Kn^^P 

^yf;v)if=/k][i,2,4] h y r.y p[i,5-c] t°y 5 L-c#fc. 

#b*Lfc5-(3,4-v^ h=¥V-<^v ? ;VT?y)-2-(2-7y/V)-7-[2-(l-t Ko^» 
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* u-<y^;U)^~M[l,2,4] b V 7 V n[i,5-c] HV 5 n n^/i^A (81 

mL) \Z$Sfft U US* (4.5 mL) JJit^DDQ (2.13 g, 9.75 mmol) Sr^n^., 
£fiT? 2 R#Kli*#bfco KJK*^^ o £ 1 mol/L*$tfb7- b U £i***& 

fc^ N «ET-caH6bfc. nn*MT' b U V— ^bfc^> # 

bftfzmfct:=># S'-A' (12 mL) i DMF (8 mL) ©^SRSft J: I? Sj^S U 

flS-fr* 6 9 (536 mg, 1.73 mmol) i bTJR* 53%T*#fc„ 

iH NMR (8 ppm, DMSOde): 8.08 (brs, 2H), 7.94 (d, J=1.6 Hz, 1H), 7.20 (d, 

J=3.3 Hz, 1H), 7.04 (s, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 5.47 (s, 1H), 

1.60-2.00 (m, 8H). 

Mass (m/z): 310 (M + +l). 

IR (KBr, cm 1 ): 1666, 1650, 1637, 1606, 1589, 1551, 1419, 1227, 1182, 746. 
jmftffi : Ci 6 Hi 5 N 5 02 thX 

Hgijji : C 62.37%, H 5.03%, N 22.73% 

fUMi : C 62.13%, H 4.89%, N 22.64% 
jgb& : 249.5 - 249.9*0 
7 0 

5-T 5: J -Hl-iis? v-?u \£>V} f- ;V)- 1,2,3,6- T f7t KofJ) i?y-4-4 

M-2-(2- 7 y /v)[l,2,4] hVT^n [1,5-c] tf y ^ (fc&m 7 0 ) 
it&VllG (5.30 g, 13.7 mmol) *Y/U^y (300 mL) fcjg#U i^4-(h 

y^/V** — /U-3,6-5^t Kn-2H-t°y v^^-l-^/V^V^ tert-7*?vWc;*7Vt' 
(9.70 g, 20.6 mmol) *3j:tf If* b y 7x=;V*^7>( S"«? 9 S$1» 9 J9 P JJ K 
(1.00 g, 1.37 mmol) &Ua*.s 6 ItMJIJjK bfe 0 RJt^«rM*'C#*IU ffffl^ 

^^*5 t ttJ ? 2mol/L7-/'fbT^-!>A*^^^IIx.s Jt#Lfc. &J»£r-fer 

jffig bfctU iffTtll bfc 0 # 6> jxfc^atSr V y * ^^77^- 
(#ffl^:^-9-Vi:Bfflfc=-^oa^*ii) "SflfRU 7-[l-(teit-^b^v' 

#/vtf^7V)-l,2,3,6-r b7t KntfPi?^-4->f/u]-5-0l,4-^ b^^Vv^T 

$ J >2<2-7 y /^)[1,2,4] b y T y n [1,5-c] fc° y 5 5? y (4.19 g, 7.87 mmol) 

%^7^)Vy r^b b"C W 57%X*#fc 0 
nbtitc 7-[l-(tert--/h^^^^#=/^)-l,2,3,6-r h7t Y*\£yi?>-4r4 

A-]-5-(3,4-^ h^^y^T 5 y)-2-&-7 5 MUti b V T/n [l,5-c] fc° y 
(3.90 g, 7.31 mmol) ^M)7;^to^i (50 mL) £^?U 7 — 7— 

)V (2.40 mL, 22.0 mmol) *5 ±tf MJ ^ y^/V^yfgt (2.00 mL, 22.0 

mmol) 4mmm.&?9kWLito BJ&m^y^/^-Tfr&XTfiTy* 

=7*£JP;U tffflbfcHflsfc«tbfcl*, x.*J~-A'iL gffiMU 5-T5/ 
■2-(2-7!);v)-7-(l,2,3,6-r b 7 t Kp t°y ^>-4--f /v)[l,2,4] b y 7/n[l,5-c] 
t° y ^ ^ (1.04 g, 3.68 mmol) £ LTJR* 50%T'#fc„ 

# btbfc 5-757 -2-(2-7 y ^)-7-(l,2,3,6-7 b 7 t 
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7V)[1,2,4] hPT'/n [1,5-c] t° V ^ V (300 mg, 1.06 mmol) * 9 S9 n P ^ ^ y 
(lOmDiH^ (lmL) ©jS^«RKfc»«fb % ^a^n^/^lrtF 
(0.158 mL, 2.13 mmol) &<kt>* h y 7i? h^VTK^b*:^^^ f 3 t? & (673 
mg, 3.18 mmol) &Jn*.. MUX* 6 tifmffiW Ltz 0 mfcifcfc 2 mol/L TKl^ffc"?" h 

- (^ffi^I : ^ p a *;vA ^ ^ / -/WSI^f i) T'!»^Lfcm> fcfcHfc 
&&mfo*^? / — /KlO mL) i V Btftl LJt&Vtl 7 0 (190 mg, 0.505 mmol) 

*H NMR (8 ppm, DMSOde): 7.92 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.92 (s, 1H), 6.89 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.6 Hz, 1H), 
3.20-3.23 (m, 2H), 2.66-2.70 (m, 2H), 2.55-2.60 (m, 2H), 2.30 (d, J=6.6 Hz, 2H), 
0.87 (m, 1H), 0.45-0.55 (m, 2H), 0.10-0.15 <m, 2H). 
Mass (m/z): 337 (M + +l). 

Hi (KBr, cm 1 ): 1664, 1647, 1641, 1598, 1425, 1225. 
7tmftVi : CisHzoNeO • 0.3 H 2 0 t L-T 

HaiHft : C 63.48%, H 6.01%, N 24.32% 

fh^fi : C 63.25%, H 6.07%, N 24.59% 
Bb& : 196.9 - 197.4*0 

HlfeM 7 l 

5-T^-7-[1-(^p^o tW^/l^t^y v^^-4->T^]-2-(2-7 UyV)[l,2,4] h 

yr/p [1,5-c] t° y s; w&m 1 1 ) 

JHfcffl 7 0 T*# bftS 5-T 5 / -2-(2-7 y /V)-7-(l,2,3,6-X h 7 t Kp t° y 5?^ 
-4-^/V)[l,2,4] h y T^/p [1,5-c] t° y ^ i?y (900 mg, 3.19 mmol) / -A' 

(60 mL) (50 mg) ^Px, 7tc*#S^;T, 60°C 

T? 2 BSIHHJB* Lfc„ KJ^Sr«>f r-aEgLfc^ «RSr«BET"C«l8U 5-T 

5/-2-(2-7 y ^)-7-(t°-<y ^-4-f A)[l,2,4] h y TV P[l,5-c]t°y 5 (750 
mg, 2.64 mmol) &fi&J* l fc i LTM 83%T?#fc 0 

^b^fcfi^.^ (300 mg, 1.06 mmol) Srv^ pp^ ^(20 mL) b BHU (2 
mL) ©Jl^MSSEfcaHS? U ^D/n^y^7;I^tF (0.120 mL, 1.58 
mmol) *5 it5 b y Tir b ^vTR^b*^*-?- h 5 £ A (450 mg, 2.12 mmol) Sr 
Jfl^MT? 3 BfrWH*# Lfc.KJ&«fc 2 mol/L Tkitffc-t- h y ? J*%m&*1XiZ.s 

~A-©»£1&jK) Lfcft. #£>*lfc / ~A (5 

mL) <fc 19 ffjgii U it&m 7 1 (100 mg, 0.296 mmol) & fi&^Ji £ LTlR$ 
28%Tif/c 0 

iH NMR (8 ppm, DMSOde): 7.92 (d, J=1.6 Hz, 1H), 7.84 (brs, 2H), 7.16 (d, 

J=3.3 Hz, 1H), 6.80 (s, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.05-3.10 (m, 2H), 
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2.47 (m, 1H), 2.20 (d, J=6.6 Hz, 2H), 1.60-2.10 (m, 6H), 0.83 Cm, 1H), 

0.40-0.50 (m, 2H), 0.05-0.10 (m, 2H). 

Mass (m/z): 338 (M + +l), 323. 

IR (KBr, cm 1 ): 1664, 1606, 1560, 1417, 1328. 

7D*£*f : Ci 8 H 2 2N 6 0 • 0.1 H 2 0 t LT 

HSflit : C 63.24%, H 6.93%, N 24.76% 

tUMI : C 63.55%, H 6.58%, N 24.70% 
gfe£ : 186.4 - 186.6t 
%MM 7 2 

5-7 5 y -2-(2-7 JJ /W)-7-[l-(l,2,3-f7^7/-/H-f^)^ 7^-1,2,3,6-7 1> 7 

t Ka t°i>^'-4-f ;l^][l,2,4] h y7y*p [1,5-c] try (it^7 2) 

H»J7 0 t^fl|5&^S:ffiV\ V* pyo/^*M7/vfk Kfc 1,2,3-^ 
7 v?7 y-;v-°4-^ fr-fcTJ^f t KHftiTgJ&^ot 

(10 mL) DMF (2mL) OjB^%KJ:*7T^t*U ft^*7 2 (144 
mg, 0.379 mmol) Sr efefeSi £ UTiDl^ 36%Xitfc 0 

iH NMR (5 ppm, DMSOde): 9.11 (s, 1H), 7.92 (d, J=1.6 Hz, 1H), 7.81 (brs, 
2H), 7.16 (d, J=3.3 Hz, 1H), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 
Hz, 1H), 4.18 (s, 2H), 3.25-3.30 (m, 2H), 2.70-2.75 (m, 2H), 2.55-2.60 (m, 2H). 
Mass (m/z): 381 (M++1). 

IR (KBr, cm 1 ): 1664, 1654, 1598, 1560, 1508, 1227. 
7c8$£#f : CitHigNsOS • 0.3 C2H5OH • 0.1 H 2 0 t LT 

HjBHg : C 53.31%, H 4.20%, N 28.25% 

tUMt : C 53.38%, H 4.58%, N 28.29% 
MM : 227.8 - 228.2t: 

m&m 7 3 

5-7 ^ / -2-(2-7 y /V)-7-[l-(2-^ h ^riX^^)-l,2,3,6-X h 7 t K n t° U i^-4- 

-r /v][i,2,4] nuyo [1,5-c] tr y 5 7 3 ) 

-4-T /W)[l,2,4] h y 7 y* p [1,5-c] tr J) 5 W (600 mg, 2.13 mmol) & DMF (10 
mL) fcflft&U 2-^ h^iX-l-^D^^^^ (0.300 mL, 3.19 mmol) *3«fctf by 
xf;U7?y (0.890 mL, 6.38 mmol) ^HiTll&t 11 WFFfljfti^ Lfe. KJfciK 

mL) «t9S*SSiLx \Y&%7 3 (90 mg, 0.264 mmol) LTIR^ 
12%T#fc„ 

iH NMR (8 ppm, DMSOde): 7.91 (d, J=1.6 Hz, 1H), 7.80 (brs, 2H), 7.16 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.86 (m, 1H), 6.70 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.48 
(t, J=5.9 Hz, 2H), 3.32 (s, 3H), 3.15-3.25 (m, 2H), 2.60-2.70 Cm, 2H), 2.60 (t, 
J=5.9 Hz, 2H), 2.45-2.55 (m, 2H). 
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Mass (m/z): 340 (M + +l). 

IB, (KBr, cm 1 ): 1662, 1656, 1647, 1635, 1608, 1558, 1550. 
5c*#W : Ci7H 20 N 6 O2 • 0.4 H 2 0 t LT 

H$Hi : C 58.88%, H 5.96%, N 24.26% 

ft-^H : C 58.74%, H 6.03%, N 24.18% 
: 164.2 - 164.6^C 
Xttfll 7 4 

5-T 5: y -7-[l-(2- y ^/^-2- 1 Kn ^i/^P tVv)-l,2,3,6-r Kofp^y 
-4-f /V]-2-(2-7 JJ ^)[1,2,4] h V T y p [1,5-c] t? U ^ ^ (fl^fe 7 4 ) 
H3&$|7 3 tmWzXfeX 2-y 2-^n^ll^^ 

mmm -wn ^ y * y -jwm&i&m xmm # v 

^jv^—^rjvx YV3-~ >a ^Ls 5-T 5: y-7-[i-(^ t^v^i^-zvy 

^vi^-i^.e-x F7t k u t° y v 5 ^-4--r /v]-2-(2- 7 y ;v)[i,2,4] h y t y p 

[1,5-c] t" y 5: W (1.70 g, 4.63 mmol) £ t LTIW 65%"C^fc„ 

#b^fc5-T$ y-7-[l-(^ ^V^/i^^y fv^)-l,2,3,6-T h7t Kn t°y 

v?y-4^;l']-2-(2-7!) /^)[1,2,4] h y Ty*P [1,5-c] t'y ^ >>> (500 mg, 1.36 
mmol) &THF (50 mL) K?£fi?U 0.95 mol/L y *7W V ? A ^ n 5 K© 
THF^ (28.6 mL, 27.2 mmol) THF (20 mL) T'^Lfc^^, O^T* 
MTbfCc £bK£J&*!^£^£-e 10 ^MUl#Lfc^ SJS^&fnifrffcT 

^ 17 ^ "Cftjft L-fc^ ^BETT'M^ LfCo THF (12 mL) 

W&#¥L, DBU (2.35 mL, 1.71 mmol) ZMtl, 2 B#ia8l# Uh„ ®S 

£ y * y ~-j\><om&mm u-fc. #&tifcefe©^^^y-^ (6 

mL) <fc b U 7 4 (120 mg, 0.340 mmol) £ t LTIfX^ 

25%T*#fc„ 

iH NMR (8 ppm, DMSOde): 7.92 (d, J=1.7 Hz, 1H), 7.80 (brs, 2H), 7.17 (d, 
J=3.3 Hz, 1H), 6.91 (s, 1H), 6.87 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.12 
(s, 1H), 3.20-3.30 (m, 2H), 2.70-2.80 (m, 2H), 2.40-2.55 (m, 2H), 2.34 (s, 2H), 
1.12 (s, 6H). 

Mass (m/z): 355 (M + +l). 

HI (KBr, cm 1 ): 1666, 1652, 1647, 1602, 1558, 1551, 1457, 1419, 1124, 752. 
5c*#*f : C18H22N6O2 • 0.3 H 2 0 tLX 

mWM : C 59.99%, H 6.47%, N 23.31% 

tUliE : C 60.09%, H 6.33%, N 23.36% 
iM : 197.8 - 198.1°C 
MtiSM 7 5 

5-T ^ y -2-(2-7 y /v)-7-[l-(2-t KD^^^)-l,2,3,6-r h 7 1 Kn JJ 
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M[l,2,4] hVTyn [1,5-c] t° V 5 i?y Uk&Vo 75) 
MM® 7 4 "CftbtlS 5-7 5 / -7-[l-(^ h^ytJ/VaJ^M ^)-l,2,3,6-r h 
7 fc Kn tf JJ v>>"4->f 7V]-2-(2-7 3J /v)[l,2,4] h y T"/v [l,5-c] fc° y 5; v 5 ^ (500 
mg, 1.36 mmol) &THF (40 mL) fct^U 7;V=fy^T, -70 o CT^L 
ft.Kf®Bi&fo\z. 0.95 mol/L v 5 ^ y/o tVuTVi^ A t Ky KCD^-^f"^ 
?ft (17.2 mL, 16.4 mmol) fcTOft-CSTU £ b^i^T* 1 H#ffi$#Lfc„ 

(10 mL) fcjgtf L s Tk^W^^h 1 ; (257 mg, 6.80 mmol) £;&n*U 

bfltcb&MVt*^* /—As (10 mL) DMF (2mL) 

U ft^7 5 (244 mg, 0.748 mmol) UTlR* 55%T#fc 0 . 

iH NMR (8 ppm, DMSO-de): 7.93 (d, J=1.6 Hz, 1H), 7.82 (brs, 2H), 7.17 (d, 

J=3.3 Hz, IH), 6.92 (s, 1H), 6.88 (m, 1H), 6.71 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.45 

(t, J=5.2 Hz, IH), 3.56 (dt, J=5.6 Hz, 5.2 Hz, 2H), 3.15-3.25 (m, 2H), 2.60-2.65 

(m, 2H), 2.40-2.60 (m, 4H). 

Mass (m/z): 327 (M + +l). 

IR (KBr, cm 1 ): 1643, 1635, 1604, 1556, 1510, 1413, 1329, 1215, 1038, 746. 
5c3l#*f : Ci 6 Hi8N 6 02 • 0.2 H 2 0 t L"C 

Hfflltt : C 58.11%, H 5.93%, N 25.60% 

ffg#L : C 58.24%, H 5.62%, N 25.47% 
M : 199.2 - 199.9^ 

mmm 7 6 

5-T 5 y -7-[l-(3- * ^"/V-3- 1 Kodfi/^f;vH,2,3,6-f h 7 t Kn bf y ^^-4- 

-r/u]-2-(2-^y/v)[i,2,4] b yr^/p [1,5-c] t°y ss?^ (ft*«7 6) 

.^©jR^iftK) •CflfM Life.. fcfeftfcefiPfcSN**/-^ (10 mL) iUSife 
& 7 6 (719 mg, 1.95 mmol) £ 6feS£iil £ 55%X#fc 0 

*H NMR (8 ppm, DMSO-de): 7.92 (d, J=1.7 Hz, IH), 7.82 (brs, 2H), 7.17 (d, 
J=3.3 Hz, IH), 6.91 (s, IH), 6.88 (m, IH), 6.72 (dd, J=3.3 Hz, 1.7 Hz, IH), 4.59 
(s, IH), 3.10-3.20 (m, 2H), 2.60-2.70 (m, 2H), 2.40-2.60 (m, 4H), 1.59 (t, J=7.2 
Hz, 2H), 1.11 (s, 6H). 
Mass (m/z): 369 (M + +l). 

IR (KBr, cm 1 ): 1641, 1608, 1554, 1512, 1425, 1331, 1219, 1182, 744. 

Tclff : C19H24N6O2 ■ 0.6 C 2 H50H t LT 

HI : C 61.23%, H 7.08%, N 21.39% 

tl-JMt : C 61.26%, H 7.02%, N 21.22% 
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* 

i&jft : 183.5 - 184.(rC 

mmm 7 1 

5-T ^ /-2-(2-!7 !) /^)[l,2,4] h JJ T ^ n [l,5-c] fcT !J ^ v^^-tf/V^^te-T-fe^ 
,VT 5 J x-f-AdT K K 7 7 ) 

<fc£*J4 1 (4.53 g, 19.8 mmol) « (160 mL) fcjgtf U (40 mL) 

W^Lfc^T 7 S ^» (3.46 g, 35.7 mmol) &anfcfc^ h y 9 

A (2.51 g> 27.7 mmol) %1)U*-MM.X* 4 #Mift# L7c 0 K/««W7K ^ 2 mol/L 

WWLfcHfl^ill&Lfctfc, ft»U 5-7^;-2-(2-7!);v)[l,2,4] 
hi) T N / n [1,5-c] t° U $^^-7-^/>^^ (4.33 g, 17.7 mmol) b 
-CM 89%Tii=fc 0 

Wfejifc 5-T ^ /-2-(2-y y ^)[i,2,4] b y rv niLs-ciey 5 

m (500 mg, 2.04 mmol) &DMF (50 mL) fc*fl?U N-T-fe^^l^v 5 
T$y (313 mg, 3.06 mmol) > ^-3-[3-(^^f ^75 /)^o 

(782 mg, 4.08 mmol) fcJltf 1-fc Y U7/ 

-A- (312 mg, 2.04 mmol) %Mtl* ML"C 12 B*M!JW Ufc. M^pp* 
(30 mL) *5±V7;vft KW?V y^ttK. 1.0 g) If 

Lfc # bfottmfc*? o a /Jn^-c h y ^ f a ^ Lfc8U ^ / — )V (20 
mL) fc DMF(1 mL) OUMi t) 5£i£ L Jt&VO 7 7 (319 mg, 0.970 mmol) 

iH NMR (8 ppm, DMSO-cU): 8.37 (t, J=6.0 Hz, 1H), 8.15 (brs, 2H), 8.00 (t, 
J=5.3 Hz, 1H), 7.95 (d, J=1.6 Hz, 1H), 7.46 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 
6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.38 (dt, J=5.9 Hz, 5.3 Hz, 2H), 3.21 (dt, 
J=6.0 Hz, 5.9 Hz, 2H), 1.82 (s, 3H). 
Mass (m/z): 330 (M + +l). 
IR (EBr, cm 1 ): 1654, 1637, 1560, 1540. 
7n*#tff : C14H15N7O3 • 0.8 H 2 0 b LX 
: C 48.97%, H 4.60%, N 28.26% 
W-JMt : C 48.92%, H 4.87%, N 28.52% 
ifibft : 233.8 - 234.0*0 
7 8 

5-T 5: 7 -2-(2-T y /V)[l,2,4] MJ7/o [l,5-c] t° V 5: 5?^-7-*^# ^(N-O 
^/V-N-y 9VV-)T 5 K (fb-a-t) 7 8 ) 

*«SrJP^ «JBETT?*ffiL.fc8L mat**-*;-* (18 mL) .fcOS&fcU 

7 8 (223 mg, 0.579 mmol) £ 6£J£a H 9 LTJR* 28%T?#fc 0 

»H NMR (8 ppm, DMSO-cU): 8.96 (brs, 1H), 8.23 (brs, 2H), 7.96 (m, 1H), 

7.25-7.40 (m, 5H), 7.22 (m, 1H), 7.10 (s, 0.6H), 7.08 (s, 0.4H), 6.74 (m, 1H), 
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4.67 (s, 1.2H), 4.55 (s, 0.8H), 2.90 (s, 1.8H), 2.85 (s, 1.2H). 
Mass (m/z): 348 (M + +l). 

IR (KBr, cm 1 ): 1685, 1653, 1637, 1612, 1560, 1508. 

: Ci8HieN 6 0 2 ■ 1.0 HC1 t LT 

: C 56.19%, H 4.52%, N 21.61% 
ftJMIt : C 56.18%, H 4.45%, N 21.84% 
Bfcjft : 188.5 - 189.1^ 

m&m 7 9 

5-7 5 J -2-(2-7 V ^)[1,2,4] V V TV n[l,5-c]t° V 5 S?^-7-*/u#^»{N-'<V 

* y (14 mL) «fc <9 ff^ifa U 7 9 (403 mg, 0.994 mmol) & 6£J£ 

A i LTlR$ 61%"C#7t 0 

*H NMR (8 ppm, DMSOde): 8.22 (brs, 2H), 7.93-7.97 (m, 1H), 7.20-7.40 (m, 
5H), 7.22 (d, J=3.3 Hz, 0.6H), 7.20 (d, J=3.3 Hz, 0.4H), 7.10 (s, 0.6H), 7.03 (s, 
0.4H), 6.70-6.75 (m, 1H), 4.71 (s, 1.2H), 4.58 (s, 0.8H), 3.30-3.40 (m, 2H), 
2.30-2.45 (m, 2H), 2.13 (s, 2.4H), 1.97 (s, 3.6H). 
Mass (m/z): 406 (M + +l). 

IR (KBr, cm 1 ): 1670, 1639, 1606, 1576, 1508, 1471, 1423, 1221. 
7C*##f : C21H23N7O2 - 0.2 H 2 0 t L*C 

^Kt : C 61.46%, H 5.91%, N 24.13% 

IMMC : C 61.66%, H 5.77%, N 23.97% 
: 215.2-215.4^ 
H»J 8 0 

5-r 5 y -2-(2-7 v ;u)[i,2,4] hvry* [1,5-c] t° y 5 ^^-7-*^#y»(3,4-^^ 

h^:^y^)7 5 K (tt&ms 0) 

H»J7 7 tPI«i^fe*ffiV\ N-7tf;wxfvyv?7^y^7 h 5 A'T 
5^fcft*.TSJS*fTofc B #kftfcfi£jfctt«rJ-* (12 mL) £ DMF 

(lmL) 5 lilt A U ft^ 8 0 (320 mg, 0.812 mmol) 

l£A t UW 40%T*#fc„ 

m NMR (8 ppm, DMSO-de): 8.54 (t, J=6.0 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.49 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.97 (s, 1H), 6.92 (d, J=8.5 
Hz, 1H), 6.88 (d, J=8.5 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.44 (d, J=6.0 
Hz, 2H), 3.74 (s, 3H), 3.73 (s, 3H). 
Mass (m/z): 394 (M + ). 

IR(KBr, cm 1 ): 1677, 1645, 1619, 1523, 1515, 1261. 
7n3d#*T : Ci9Hi8N6O 4 -0.1H 2 O i LT 

HffV : C 57.73%, H 5.04%, N 21.36% 
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tl-JMt : C 57.60%, H 4.63%, N 21.21% 
iM: 182.1 - 182.4°C 
MM&l 8 1 

5-7 ^ J -H2-7 V ^)[l,2,4] V !J 7^n[l,5-c]t° D % ^-7-#/t^^[N-(3,4- 
h^rv-^^v^/^-N-^^/^T^ K ({fr£$8 1) 

ftigj.^/l^SRSrJP^ % WfflLfc|g B B H^^^y-^ (12 mL) £ DMF (3mL) 
©»£&iSU 9 U fb&fc 8 1 (231 mg, 0.520 mmol) & £ LT 

W 32%t?#fc 0 

iH NMR (8 ppm, DMSOde): 8.21 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 0.5H), 7.20 (d, J=3.3 Hz, 0.5H), 7.08 (s, 0.5H), 7.07 (s, 0. 5H), 
6.80-7.00 (m, 3H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.58 (s, 1H), 4.46 (s, 1H), 
3.77 (s, 1.5H), 3.76 (s, 1.5H), 3.73 (s, 3H), 2.87 (s, 1.5H), 2.85 (s, 1.5H). 
Mass (m/z): 409 (M + +l). 

IR (KBr, cm 1 ): 1651, 1637, 1556, 1512, 1425, 1419, 1317, 1236, 763. 
TtMfttif : C20H20N6O4 • 1.0 HC1 • 0.1 H2O t LT 

Hflfg : C 53.81%, H 4.81%, N 18.93% 

ff-JMtC : C 53.78%, H 4.78%, N 18.81% 
(M : 190.3 - 190.8^ 
8 2 

5-7 5 7-2-(2-7!J/v)[l,2,4] V V 7 / n [l,5-c] ^ U $ ^y-7-*^yi(3,4-^7 
;V* p V< ^ S^)7 5 K tffc£«J 8 2) 

V^/V7^£ft&TK&<HTofc 0 »fcftfcfi£j#fc«r3^/-->i' (14 mL) 
£ DMF (3 mL) Q&^ftKJ: 9 BINfc U M8 2 (440 mg, 1.21 mmol) 
£ £ LTW 74%-C#fc 0 

m NMR (8 ppm, DMSOde): 8.86 (t, J=6.3 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, 
J=1.6 Hz, 1H), 7.49 (s, 1H), 7.30-7.42 (m, 2H), 7.25 (d, J=3.3 Hz, 1H), 7.20 (m, 
1H), 6.75 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.50 (d, J=6.3 Hz, 2H). 
Mass (m/z): 371 (M + +l). 

HI (KBr, cm 1 ): 1670, 1653, 1637, 1616, 1606, 1576, 1560, 1508, 1473, 1423, 
1221. 

7D*£#T : C17H12F2N6O2 t LT 

MMW. : C 55.50%, H 3.27%, N 22.90% 

^%\% : C 55.14%, H 3.27%, N 22.69% 
: 254.5 - 254.9°C 
%W\ 8 3 

5-7 ^ / -2<2-y V ^)[1,2,4] h JJ 7 9 n [1,5-c] t? ]) * v^-7-#/^^(3- *° D v 5 

-115- 



WO 2004/029056 



PCT/JP2003/012158 



AS* V-riT % K tf b£4& 8 3 ) 

Iffifj 7 7 £ P^^^T% N-7tf/>xfl/yi?7 $ 3- tf =» JJ *T * ^ 
(Cft^TS^ffofe 0 #bHfc3|a4^Sr^^/--/U(15mL) i DMF (2 mL) • 

9 ffHir U ffr&fc 8 3 (450 mg, 1.34 mmol) $ <k LT 

» 66%T"#fc 0 

m NMR (8 ppm, DMSO-cU): 8.88 (t, J=8.3 Hz, 1H), 8.59 (d, J=1.6 Hz, 1H), 
8.48 (dd, J=4.9 Hz, 1.6 Hz, 1H), 8.15 (brs, 2H), 7.96 (d, J=1.6 Hz, 1H), 7.77 (d, 
J=8.0 Hz, 1H), 7.51 (s, 1H), 7.37 (dd, J=8.0 Hz, 4.9 Hz, 1H), 7.25 (d, J=3.3 Hz, 
1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 4.56 (d, J=8.3 Hz, 2H). 
Mass dn/z): 335 (M + ). 

IR (KBr, cm 1 ): 1668, 1655, 1608, 1567, 1527, 1510, 1498, 1331, 762. 
TtmfttiT : C16H13N7O2 tLX 

HiHH : C 56.98%, H 3.99%, N 29.59% 

ff-SHS : C 57.31%, H 3.91%, N 29.24% 
iM : 229.7 - 230°C 

MMM 8 4 

5-7 5 /-2-(2-7 y yV)[l,2,4] h y T / n [l,5*c] t° JJ 5 v^-7-;27/V#V^[2-(2- 1° 
y i?/V)o:^]T 5 K Offrg* 8 4 ) 
HJfe^7 7£EI#fc;£ife«:JflV\ N-7tf;nf WVv'T^I: 2-(2-7^/ 
fc° y 5? > fcft ^TKJ^ £fT o fc. # b frlfcfi^J&fe $ / -M 12 mL) 
t DMF (2 mL) (OU^fSH «t 9 ¥$M U flfrg-fc 8 4 (524 mg, 1.50 mmol) 
& i: LTiRafs 74%T?#fc 0 

!H NMR (8 ppm, DMSOde): 8.55-8.65 (m, 2H), 8.16 (brs, 2H), 7.95 (d, J=2.0 
Hz, 1H), 7.72 (dd, J=7.6 Hz, 5.6 Hz, 1H), 7.46 (s, 1H), 7.25-7.30 (m, 2H), 7.24 
(d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 3.71 (dt, J=6.9 Hz, 6.3 Hz, 
2H), 3.03 (t, J=6.9 Hz, 2H). 
Mass (m/z): 350 (M + +l). 

HI (KBr, cm 0: 1655, 1645, 1623, 1606, 1576, 1535. 
?c*#*f : Ci7Hi6N 7 O2-0.5H 2 O t LX 

mWM : C 57.09%, H 4.51%, N 27.23% 

H-M : C 56.98%, H 4.50%, N 27.36% 
gkj& : 200.3 - 200.5^ 

m&m 8 5 

5-7 ^ J -H2-7 y ;k)[l,2,4] h y T N /n [1,5-c] t° JJ 5: 5? V-7-#/t^>^{N-[2-(2- 
tf y i?/l/)xf/v]-N^f;v}7 5 K 8 5 ) 

-2-(2- 1° y iM^5vV7 5 VH:ft*.-CEJS&fTofc 0 / 
-/V- (6mL) i«?ffife*L % ^4*8 5 (379 mg, 1.25 mmol) &6£J£ifl£:L 
TJR$ 76%T*#fCc 
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m NMR (8 ppm, DMSO-de): 8.54 (d, J=4.3 Hz, 0.5H), 8.33 (d, J=4.2 Hz, 0. 
5H), 8.18 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.75 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 
7.62 (dd, J=7.6 Hz, 5.9 Hz, 0.5H), 7.36 (d, J=7.6 Hz, 0.5H), 7.10-7.30 (m, 
2.5H), 6.92 (s, 0.5H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 6.67 (s, 0.5H), 3.74 (t, 
J=7.6 Hz, 1H), 3.67 (t, J=7.6 Hz, 1H), 3.05 (t, J=7. 6 Hz, 2H), 2.98 (s, 1.5H), 
2.92 (s, 1.5 H). 
Mass (m/z): 364 (M + +l). 

IR (KBr, cm- 1 ): 1653, 1637, 1623, 1616, 1610, 1560, 1508, 1500. 
5nSf : C18H17N7O2 • 0.5 H 2 0 t UT 

HtHfi : C 58.19%, H 4.77%, N 26.34% 

ff-M : C 58.06%, H 4.87%, N 26.33% 
: 151.5 - 152.0°C 

mw\ 8 6 

5-7 ^ 7 -2-(2-7 y ^[1,2,4] f y 7 / n [l,5-c] k" !) v^y-7-*;^>l(2-^ 1^ 
i/^;v)T% K «b^8 6) 

Hii#!i 7 7 i: mmtt&*m\ n-t^^^ s >-£ 2-^ h 

3i^T5^l^*.TR*SSrfTofc. .#6>Jxfcft4ri**3i^ (6mL) =t 
•3 Sfe! U flS£1& 8 6 (231 mg, 0.764 mmol) £ £ 47% T* 

*H NMR (5 ppm, DMSO-de): 8.15-8.30 (m, 3H), 7.95 (d, J=1.6 Hz, 1H), 7.47 (s, 
1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.45-3.60 (m, 4H), 
3.32 (s, 3H). 

Mass (m/z): 303 (M + +l). 

IR (KBr, cm 1 ): 1683, 1670, 1662, 1653, 1647, 1601, 1560, 1541, 1508, 1419. 
Ttmftffi : Ci3Hi4N 6 0 3 £ UT 

HaHfit : C 51.69%, H 4.76%, N 27.83% 

tUMft : C 5 1.65%, H 4.67%, N 27.80% 
M : 163.4 - 163.6°C 

mMffl 8 7 

5-T 5/-2-(2-7y^)[l,2,4] h ]} T V n [l,5-c] bT 9 5: v>^-7-^7/^^[N-(2-^ 
h dfi/a:^/v)-N-^ ^/V]T 5 K ({b£4* 8 7 ) 
5**0!I7 7 fcRW«**jfe«:fflV\ N-7tf/vxfvy^7^S: N-(2-;< 

(2mL) £9ffl£ilU ft^ft8 7 (318 mg, 1.01 mmol) Srfife^tl 

>H NMR (8 ppm, DMSO-de): 8.19 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.23 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.55-3.60 (m, 2H), 
3.40-3.50 (m, 2H), 3.30 (s, 1.5H), 3.21 (s, 1.5H), 2.99 (s, 3H). 
Mass (m/z): 317 (M + +l). 
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TR (KBr, cm 1 ): 1662, 1641, 1599, 1560, 1458, 1425, 1325, 1122. 
Tnsff&flf : Ci4Hi6N 6 0 3 • 0.1 H 2 0 t LX 

MWM : C 53.01%, H 5.17%, N 26.90% 

H-M : C 53.16%, H 5.10%, N 26.57% 
jgfejft : 143.5 ■ 143.8°C 
MlfcM 8 8 

5-r^ y-2-(2-7y/0[i,2,4] h ]) ry'o[i,5-c]t°y $^>--7-#/l^^[N,N-tf 

7.(2-^ Y^s^riYTK K Wb^4*8 8) 

$&m 77 1 mwi^^^\ N-jt^xfvy^ 5 y£ N,N-t* *(2- 

mL) <fc D SIpiH L n ft^8 8 (365 mg, 1.01 mmol) *&&ffim3tLXUm 
62%-C#fc 0 . 

iH NMR (8 ppm, DMSOds): 8.20 (brs, 2H), 7.95 (d, J=1.6 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 6.99 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 1H), 3.60 (t, J=5.5 Hz, 
2H), 3.40-3.50 (m, 6H), 3.29 (s, 3H), 3.18 (s, 3H). 
Mass (m/z): 36l(M + +l). 

IR (KBr, cm 1 ): 1670, 1652, 1635, 1608, 1569, 1506, 1466, 1452, 1419, 1120. 
TtMftffi : CigH 2 oN 6 04 t LT 
£$gffit : C 53.45%, H 5.86%, N 23.47% 
ft^it : C 53.33%, H 5.59%; N 23.32% 
& : 190.5 - 190.8 e C 

mm 8 9 

5-T5 S-2-(2-7 U /l-)[l,2,4] h }) n[l,5-c]k°y ^^^-7-^7^^^ yy°n 
tVWT ^ K (ft^fe 8 9) 

7^l:ftit^Srlrofc 0 (20 mL) 

U flS-g* 8 9 (166 mg, 0.579 mmol) & S^iTb t LTIW 36%T*#fc 0 
iH NMR (6 ppm, DMSOde): 8.19 (brs, 2H), 7.98 (d, J=8.6 Hz, 1H), 7.95 (d, 
J=1.6 Hz, 1H), 7.45 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 4.06 (m, 1H), 1.20 (d, J=6.6 Hz, 6H). 
Mass (m/z): 287 (M + +l). 

IR (KBr, cm 1 ): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
jmfttix : Ci3Hi4N 6 O 2 -0.3H2O tLX 
UPHi : C 53.45%, H 4.75%, N 28.52% 
tUMI : C 53,53%, H 5.04%, N 28.81% 
jM : 221.6 - 221.9t: 

MMM 9 o 

5-7 ^ y-2-(2-y V /^)ll,2,4] h V Ty n[l,5-c]t° V $ i?y-7-$ /V*V^[3-(W 

^ U ;^)^p fcVklT 5 K 9 0 ) 
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H»J 7 7 t mm%%&X\ N-Tirfvv^ vv*?T 5: y£ 3-(W 5; V 

mL) ,£ 9 Sj^h b b U 9 0 (197 mg, 0.558 mmol) £ S£J£iTh t LTUX^ 

S6%Xi%fc 0 

m NMR (5 ppm, DMSO-dfi): 8.27 (t, J=6.6 Hz, 1H), 7.80-7.90 (m, 3H), 7.63 (s, 
1H), 7.47 (s, 1H), 7.21 (d, J=3.3 Hz, 1H), 7.17 (s, 1H), 6.89 (s, 1H), 6.71 (dd, 
J=3.3 Hz, 2.0 Hz, 1H), 4.03 (t, J=7.0 Hz, 2H), 3.32 (dt, J=6.6 Hz, 6.6 Hz, 2H), 
2.01 (tt, J=7.0 Hz, 6.6 Hz, 2H). 
Mass (m/z): 353 (M + +l). 

IR (KBr, cm 1 ): 1662, 1657, 1649, 1616, 1566, 1531, 1508, 1223. 
TtMftVr : Ci6Hi6N 8 O2-0.8H2O t LX 

mWM : C 52.49%, H 4.92%, N 30.49% 

ftWiU : C 52.40%, H 4.84%, N 30.55% 
M : 198.5 - 198.8*0 
MtiSM 9 1 

5-7 5 / -2-(2-7 y /k)ll,2,4] MJ7 S /P [l,5-c] fc° U 5 &W-j)A'tfy&<l'i?A' 
T s; K tffc£4&9 1) 

i'fcfta.-CKJ&SrfTofc. Wbnfcfi^lfcSrai^/—^ (13 mL) J:!9T¥it$£ 
U fc^*9 1 (364 mg, 1.08 mmol) ^66^^ 66%t*#fc„ 
-iH NMR (8 ppm, DMSO-ds): 8.71 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.95 (d, 
J=1.7 Hzi 1H), 7.49 (s, 1H), 7.30-7.40 (m, 5H), 7.25 (d, J=3.3 Hz, 1H), 6.74 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.52 (d, J=6.3 Hz, 2H). 
Mass (m/z): 335 (M + +l). 

m (KBr, cm 1 ): 1645, 1606, 1560, 1539, 1417, 1221, 761, 746. 
5c*##f : CnHuNeOa'O.lHaO t LT 

HSilfll : C 60.82%, H 4.22%, N 25.21% 

IHHi : C 60.74%, H 4.26%, N 25.00% 
|R£ : 224.9-225.lt: 
9 2 

5-T 5; J -2<2-y V /^)[l,2,4] hV TV n [l,5-c] fcT y 3: ^^-7-^/^^V^[3-(2-^ 
^ y t°D y /u):/p fcVklT 5 K 9 2 ) 

mmm 77 1 mm^mx\ k-t ^^wjt % i<3-r 5 / 

mL) iUSISSU 4fr&4fo9 2 (409 mg, 1.11 mmol) SrS&SMIi: LTlRsfs 
54%-C#fc 0 

!H NMR (8 ppm, DMSOds): 8.38 (t, J=6.3 Hz, 1H), 8.16 (brs, 2H), 7.96 (d, 

J=1.6 Hz, 1H), 7.47 (s, 1H), 7.25 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 

1H), 3.20-3.40 (m, 6H), 2.24 (t, J=8.3 Hz, 2H), 1.93 (m, 2H), 1.73 (m, 2H). 
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Mass (m/z): 369 (M + +l). 

IR (KBr, cm 1 )" 1668, 1650, 1608, 1539, 1511, 1417, 744. 

5c*£*Jf : Ci7Hi 9 N 7 0 3 thX 

MBM : C 55.22%, H 5.28%, N 26.68% 

tttMt : C 55.28%, H 5.18%, N 26.54% 
MM. : 181.5 - 182.2°C 
9 3 

5-T5 y-2-(2-^y^)[l,2,4] h y r N / n [1,5-c] bf V ^ i?>-7-%/l'tf>&Li/# 
fvl/7 $ K (ft^Hfc 9 3) 

*f-;VT 5 ^^^Tac&?rfTofc„ / —A* (6 mL) 

J: 0 U fls£* 9 3 (194 mg, 0.571 mmol) £ &£Jt B B B £ LTUX* 35% 

iH NMR (8 ppm, DMSOde): 8.24 (t, J=6.2 Hz, 1H), 8.18 (brs, 2H), 7.95 (d, 
J=1.6 Hz, 1H), 7.45 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.6 Hz, 
1H), 3.18 (dd, J=6.6 Hz, 6.2 Hz, 2H), 1.40-1.80 (m, 6H), 1.05-1.30 On, 3H), 
0.80-1.00 (m, 2H). 
Mass (m/z): 341 (M++1). 

IR (Or, cm 1 ): 1664, 1641, 1602, 1538, 1510, 1321. 

5n*##f : Ci7H 2 oN 6 0 2 1 LT 

^fflffi : C 59.92%, H 6.04%, N 24.64% 

thgfg : C 59.99%, H 5.92%, N 24.69% 
m& : 273.5 - 274.0"C 
MMM 9 4 

5-T 5 y-2-(2-7 U ;w)[l,2,4] b U 7/n [l,5-c] t° V 5 ^^-7-^^^(1,2,3,4- 
ffnKn^y^/!) /v)T ^ K 9 4 ) 

7 bfi1Bktt&&m\\ N-T-fe^/^^W^v 5 T^ 1,2,3,4-r b 

(12 mL) £ 5 U {b-a-tl 9 4 (404 mg, 1.12 mmol) Sr S&M i LT 

HX^S 55%Tl#fc 0 

!H NMR (8 ppm, DMSO-de): 8.20 (brs, 2H), 7.95 (d, J=2.0 Hz, 1H), 7.00-7. 25 
(m, 6H), 6.74 (dd, J=3.3 Hz, 2.0 Hz, 1H), 4.77 (s, 1.2H), 4.63 (s, 0. 8H), 
3.80-3.90 (m, 0.8H), 3.60-3.70 (m, 1.2H), 2.85-2.88 (m, 2H). 
Mass (m/z): 360 (M + ). 

ffi (KBr, cm 1 ): 1653, 1646, 1633, 1506, 1456, 1221. 
7nSt##r : Ci 9 Hi 6 N 6 0 2 • 0.3 H 2 0 t UT 

HWt : C 62.35%, H 4.27%, N 23.17% 

SUM! : C 62.39%, H 4.57%, N 22.98% 
: 203.0 - 203.2 < C 
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HiiS^J 9 5 

5-7 5/-2-(2-7!);>)[l,2,4] h 9 7/n[i,5-c]^!J ^ -^>--7-^;W^V^[4-(2-^ 

7 tmW£%fe&Bi<\ a-T±^/^^iyy^T^y^ 4-(2-y 

mL) J: 9 U {t&b 9 5 (325 mg, 0.875 mmol) £ 6fo^B B H £ LTUX^ 

43%-C#fc„ 

iH NMR (8 ppm, DMSOde): 8.19 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.23 (d, 

J=3.3 Hz, 1H), 7.02 (s, 1H), 6.74 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.61 (m, 2H), 

3.30-3.50 (m, 4H), 3.23 (s, 3H), 2.40*2.60 (m, 6H). 

Mass (m/z): 371 (M + +l), 326. 

Hi (KBr, cm 1 ): 1654, 1606, 1479, 1467, 1421, 1330. 

TbWdffi : C17H21N7O3 t LX 

MM^. : C 54.75%, H 5.92%, N 26.28% 

fHHB : C 54.98%, H 5.70%, N 26.40% 
iM : 211.8- 212.0^ 

» 

Mlfaffl 9 6 

5-T^ /-2-(2-7 U/v)[l,2,4] h V Tyn[i,5-c]t°U 5: ;v^sMA~y? v 

mMM 7 7 X*n$>foZ> 5-7 5; / 2<2-7 V ^)[l,2,4] h V 7/n[l ( 5-c] fc° V $ V 
y-l-Xsutfym (500 mg, 2.04 mmol) &r DMF (50 mL) 4-^ n 

^nfcVM^/VfcV^^:/ (429 mg, 3.06 mmol) ^ l-^-5v^-3-[3-(S^ ^vUT 
* t°M$;vtfi?J * K • 1 tttttt (782 mg, 4.08 mmol) *3 £Tf 1-fc Kn 

3-v"<^/ h y T^/-/V(312 mg, 2.04 mmol) 12 B#IW*# Ltz 0 

BlfoWiKTHF (30 mL) , l^n!) FUStls {3.0 g, i^oD KW^ti:;£i& 
[rfy^Kny- 1/^ — X (Tetrahedron Letters) N 37 # N 40 5\ 7193 M (1996 
#0] IB^O^T^^Lfc} *5j;t>*-t?y if =/vfc°y v 5 ^ (T^Ky y^-ft 
®L 3.0 g) £#D;U $&t^S.T'12B#rpm^Lfc 0 Wi^SritSlJL, 
«^TObfeo #btlf-:ajt^^y-^ (10 mL) £ DMF (10 mL) 

X S^-fe U -fc-g-fc 9 6 (420 mg, 1.14 mmol) £ egJS.S £ LTW 
56%T#fc 0 

iH NMR (8 ppm, DMSOde): 8.18 (brs, 2H), 7.95 (d, J=1.7 Hz, 1H), 7.22 (d, 
J=3.3 Hz, 1H), 7.00 (s, 1H), 6.73 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.50-3.65 (m, 2H), 
3.40-3.45 (m, 2H), 2.40-2.50 (m, 4H), 2.21 (d, J=6.6 Hz, 2H), 0.83 (m, 1H), 
0.43-0.49 (m, 2H), 0.06-0.08 (m, 2H). 
Mass (m/z): 368 (M + +l). 

m (KBr, cm 1 ): 1656, 1641, 1633, 1616, 1610, 1558, 1003. 
TiMfttii : C18H21N7O2 • 0.4 H 2 0 t L~C 

H$9 £[ : C 57.56%, H 5.95%, N 26.59% 
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tflMt : C 57.71%, H 5.87%, N 26.17% 
: 299.2 - 299.8°C 

n»j 9 7 

5-7 5: y -7-[i-(2,2,2- h y y;vjrv^?-ji>yi,2$fi-7- v 7 1 Ko tf y v^-4-w 
/^]- 2-(2-7 y /v)[i,2,4] h y rypli,5-c]t o y 5 Oft&fc 9 7) 

^y^/>3*t^ife 2,2,2- h V 7/\s#v^/U^XTMzjXz.Xfcfo%?f^tz a #£> 

/H&jB£»ltt) -eHHtUfc. (11 mL) 

(3 mL) Ofe&mmiL "9 Slt^ U ftS"® 9 7 (300 mg, 0.824 mmol) £ 
£ LTlIX^ 47%T'# fc 0 
iH NMR (5 ppm, DMSO-de): 7.93 (d, J=1.0 Hz, 1H), 7.83 Cbrs, 2H), 7.18 (d, 
J=3.3 Hz, 1H), 6.94 (s, 1H), 6.86 (m, 1H), 6.72 (dd, J=3.3 Hz, 1.0 Hz, 1H), 
3.20-3.43 (m, 6H), 2.80-2.95 (m, 2H). 
Mass (m/z): 365 (M + +l). 

IR (KBr, cm 1 ): 1664, 1598, 1551, 1512, 1429, 1331, 1272, 1145. 
Tumfttil : CieHisNeFaO t LX 

St&MK : C 52.67%, H 4.15%, N 22.92% 

SUMS : C 52.75%, H 4.15%, N 23.07% 
fifcj& : 247.5 - 248.2°C 
MMM 9 8 

5-T5 7-2-C2-7 y ;V)[1,2,4] h y 7 y* n [1,5-c] t° y 5 ^^-7-^/^V^^T 
^ K b£4fe 9 8 ) 

fcft£TRJft<SrfTo7t„ ftb^fctt^flMfeSr^^/-^ (3mL) ±9ffitSftU 

fb^fe 9 8 (193 mg, 0.709 mmol) <£r £ 50%Ti*fc o 

iH NMR (6 ppm, DMSO-de) : 8.27 (t, J=6.0 Hz, 1H), 8.15 (brs, 2H), 7.95 (d, 

J=1.0 Hz, 1H), 7.46 (s, 1H), 7.24 (d, J=3.3 Hz, 1H), 6.74 (dd, J=3.3 Hz, 1.0 Hz, 

1H), 3.34 (m, 2H), 1.15 (t, J=7.0 Hz, 3H). 

Mass (m/z): 273 (M + +l). 

IR (KBr, cm 1 ): 1672, 1653, 1641, 1594, 1540, 1527, 1508. 
7clf##f : Ci2Hi 2 N6O2-0.2H 2 O t LT 

H$!Hi : C 52.36%, H 4.55%, N 30.19% 

tUMff : C 52.25%, H 4.53%, N 30.46% 
: 178.5 - 178.9°C 
HiS0iJ 9 9 

5-r 5 / -2-(2-7 y /v)[i,2,4] h y 7/o [l,5-c] t° y $ v'y-T^/^yKN^y 

v^-N-^/V)7 ^ K Wb£ft 9 9 ) 
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» 

■? SUfi. U 9 9 (195 mg, 0.539 mmol) &&3t£J£ & i: L 

tfll 22%T#fc 0 

!H NMR (8 ppm, DMSOds, lOOt:): 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.22-7.40 (m, 5H), 7.17 (dd, J=0.9 Hz, 3.4 Hz, 1H), 7.02 (s, 1H), 6.67 (dd, 
J=3.4 Hz, 1.8 Hz, 1H), 4.63 (s, 2H), 3.34 (q, J=7.0 Hz, 2H), 1.08 (t, J=7.0 Hz, 
3H). 

H2i$! 10 0. 

5-T $ y-2-(2-7 y/W)[l,2,4] h y T y* n [1,5-c] t° y 5 v^^/^^Gtf-^V 

^-n-w y^p tvv)r s: k <A\&m ioo) 

xf ^©i^I i ^SIShI ffc^lfcl 0 0 (150 mg, 0.466 mmol) &#§3t& 
&A £ LT W 19°/o-e#fc 0 

*H NMR (8 ppm, DMSOde, 100°C): 7.85 (dd, J=1.8 Hz, 0.9 Hz, 1H), 7.81 (brs, 
2H), 7.18-7.37 (m, 5H), 7.16 (dd, J=0.9 Hz, 3.4 Hz, 1H), 6.99 (s, 1H), 6.68 (dd, 
J=3.4Hz, 1.8 Hz, 1H), 4.60 (s, 2H), 4.21 (brs, 1H), 1.13 (d, J=6.6 Hz, 6H). 

Hifef!) 101 

5-T 5 /-2-(2-!7 y />)[1,2,4] b y 7"/n [l,5-c] t° y 5 Vv-l-ft /V#^^[N-(2-7 

y/M^vi^-N-^/klTs: k tfb-a^i 0 1) 

^©l^IIi 9 ftlfggh U tt&to 10 1 (199 mg, 0.744 mmol) £ t 
L-TI|X^61%T'#rt 0 

iH NMR (8 ppm, DMSO-d 6 , 100t): 7.85 (d, J=1.7 Hz, 1H), 7.17 (d, J=3.4 Hz, 
1H), 7.01 (s, 1H), 6.68 (dd, J=3.4Hz, 1.7 Hz, 1H), 6.39 (s, 1H), 6.35 (brs, 1H), 
4.64 (s, 2H), 2.95 (s, 3H). 

MM® !l 10 2 

5-T 5 /-2-(2-7 y ;V)[1,2,4] h !)7/n [l,5-c] t° y 5 v^^-^A^^lN-^f- 
/V-N-(4- fc° y ^/vy 5vV)]T 5 K (ft£% 10 2) 

* 

t°y v^m ^t ^ >-tcftx.TTOSrfTofc 0 #kftfca£$^&^ * y wi't 

^^;K^^^ilpS^B S aU -fb^l 0 2 (332 mg, 0.941 mmol) £6 

m NMR (8 ppm, DMSO-de, 80t:): 8.55 (brs, 1H), 8.49 (d, J=4.5 Hz, 1H), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 7.78 (d, J=7.5 Hz, 1H), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, 1H), 7.19 (d, J=3.4 Hz, 1H), 7.10 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 4.74 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 

MMM 10 3 
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5-7 3; J -2-02- 7 V A-)[l,2,4] h y 7 /p [l,5-c] t° y 5: ^>-7-#/V#^[N-(2---X 
T y ^fvk)-N-(3- f y ?vk)]7 5: K 10 3) 

&Sfe0!l7 7£|Rl«fc;fr&fcJ8l\ N-T-fe^/v^^^T^^S: 3-(3-t°y ^ 

^ ^ / -^g^^/^^^J; 19 u 103 (274 mg, 0.699 

mmol) £ 6 i LTW 29%T*#fc. 

*H NMR (8 ppm, DMSO-d 6 , 80^): 8.57 Cbrs, 1H), 8.49 (d, J=4.5 Hz, 1H), 7.98 
(brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 7.78 (d, J=7.5 Hz, 1H), 7.36 (dd, J=7.5 Hz, 
4.5 Hz, 1H), 7.19 (d, J=3.4 Hz, 1H), 7.10 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 4.75 (s, 2H), 3.64 (brs, 2H), 2.89 (brs, 2H). 

MMM 104 

5-7 5; -2-(2-7 ]J ^[1,2,4] h !) 7 / d [l,5-c] t° y ^v'y-T^MVilN^f 
/V-N-C2- tf y V)V* ?vv)]7 5 K {ft&m 10 4) 

k°y i?/W<?vl/7S ^Ctt&T^&fTofc 0 #kftfcfe^i»S:^if-l'£:8t 
^c?vKD}l£«£ D W^t^H U 1 0 4 (329 mg, 0.976 mmol) £S£ 

*£iPh £ LT JR* 80%-C*#fe o 

*H NMR (8 ppm, DMSO-ds, 80^): 8.52 (brs, 1H), 7.92 (brs, 2H), 7.87 (brs, 
1H), 7.76 (brs, 1H), 7.35 (d, J=7.9 Hz, 1H), 7.23-7.30 (m, 1H), 7.17 (brs, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.72 (s, 2H), 3.00 (s, 3H). 

MMM 10 5 

5-T $ / -2-(2-7 y /V)[l,2,4] h JJ 7 /p[1,5-c] t° y ^ v ! ^-7-*/V#^^[N-7< ^ 
/V-N-(3- t? y fvU)]7 5 K «k&%> 10 5) 

a&at77l/0&£$£ «t 9 f?l£i§ U fc-frft 1 0 5 (201 mg, 0.598 mmol) Sr & 
£J£,Ii: LXi|X^31%-e#fc 0 

*H NMR (8 ppm, DMSO-ds, 80V)- 8.54 (brs, 1H), 8.49 (brs, 1H), 7.92 (brs, 
2H), 7.87 (d, J=1.7 Hz, 1H), 7.76 (d, J=6.6 Hz, 1H), 7.37 (brs, 1H), 7.18 (d, 
J=3.3 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.66 (s, 2H), 2.93 
(s, 3H). 

mifcM 106 

5-7 5/-2-(2-7!)/V)[l,2,4] h y 7 ^/ n [1,5-c] t° y 5^y-7-*^ySllN^f 
/V-N-(4- k° y f-^)]7 5 K (ik&%> 10 6) 

HffiM 7 7 £ R$lft;fr&£fflV\ N-7tf;HfVV^7 5; :/£ N-^ ^vv-4- 
t°y ^f^7^l^x.tgMot 

mm^^<om^m^y)w^u tt&mi o 6 (374 mg , 1.11 mmoi) <§ra 

£ LtlR$ 66%T*#fc 0 
iH NMR (8 ppm, DMSOde, 80°C): 8.53 (brs, 2H), 7.92 (brs, 2H), 7.87 (brs, 
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1H), 7.31 (d, J=5.0 Hz, 2H), 7.17 (brs, 1H), 7.09 (s, 1H), 6.69 (brs, 1H), 4.66 (s, 
2H), 2.95 (s, 3H). 

MMM 10 7 

J -H2--7 V M[l,2,4] h y T 9 n [l,5-c] f U ^ v?^-7-#/Vtf?Vi^[N-(l,3- 

^y/ Wy-W^ f^N-^f /u]7 5 K • laufett (fc£*u o 7) 

-4-(l,2-^I^S?;*^H:/^TS ^ttx.TKJS<HTofc 0 #e>*ifcfi£ 

*©»£*«£* 5 ff3££ U ffc-^ 1 0 7 (442 mg, 1.02 mmol) £ b 
LXW 84%Tl#fc c 

iH NMR (8 ppm, DMSOde, 80*0: 7.90 (brs, 2H), 7.89 (d, J=1.8 Hz, 1H), 7.20 
(d, J=3.3 Hz, 1H), 7.07 (s, 1H), 6.75-6.78 (m, 3H), 6.71 (dd, J=3.3 Hz, 1.8 Hz, 
1H), 6.00 (s, 2H), 4.54 (s, 2H). 
UW] 10 8 

5-7 5/-2-(2-7!);0[l,2,4] h D7^d [1,5-c] fc° U 5 ^V-7-*^#^[N-(4-^ 
F*^y^)-N^f^7 5 K • ljftUtt tfb&fcl 0 8) 

7 7 b mW£lofe*m\t\ WT^JV^^i/^T % ]SM 9vl^4- 

SfflU ik&Woi 0 8 (381 mg, 0.915 mmol) LTIR^ 75%T? 

iH NMR (5 ppm, DMSOds, 80^): 7.90 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.25 
(d, J=7.7 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.91 (dd, J=7.7 Hz, 2H), 
6.69 (dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.54 (s, 2H), 3.75 (s, 3H). 

MMM 10 9 

5-T ^ J -H2-7 V /^)[1,2,4] 1> y T )/n [1,5-c] t° JJ 5 ^-7-#/I^>MN-(3-^ 
f> ^^SW-N-* 5vU]T 5 F'l 10 9) 

mm Ltz^^^ /-/utmm^/^om^t^x v 

HifoSIU 0 9 (292 mg, 0.708 mmol) &&£&&b LTJW58%"C 

nit, 

m NMR (8 ppm, DMSO-de, 80°C): 7.89 (brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 
7.22-7.30 (m, 1H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.75-6.95 (m, 3H), 6.68 
(dd, J=3.5 Hz, J=1.8 Hz, 1H), 4.60 (s, 2H), 3.76 (s, 3H). 
HiitSM 110 

5-7^/-2-(2-7!l^)[l,2,4] h DT/n [l,5-c] t° ]) 5; v^-7-#/>/SV^[N-(2-^ 
h *S"OS?/i<)-N-* 5vV]T 5: K • 1 ttRtt (4k&® 110) 
MMffl 7 7 t fflW£j?fe%m\,\ N-7tf/nfvy^7 5 N-p< ^/>-2- 
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S^ H B H ls it&WH 1 0 (233 mg, 0.561 mmol) %&&W&b LTflX¥46%T 

iH NMR (8 ppm, DMSO-d 6 , 100°C): 7.85 (d, J=1.8 Hz, 1H), 7.79 (brs, 2H), 
7.20-7.30 (m, 2H), 7.17 (d, J=3.5 Hz, 1H), 6.90-7.03 (m, 2H), 6.68 (dd, J=3.5 
Hz, J=1.8 Hz, 1H), 4.62 (s, 2H), 3.76 (s, 3H), 2.91 (s, 3H). 
Uttftl 111 

5-T5 /-2-(2-7 U^)[l,2,4] h V 7 y*n[l,5-c] t°U ^ v^-^/l^V^lN-y 

/v-N-(2-3V y^y^/i^irs: K • laaKfi (fc£4fel 1 1) 

^iPb U ft-g-fc 111 (407 mg, 1.02 mmol) £r$&!£iil £ LTUX^ 61%T*#fc 0 
*H NMR (8 ppm, DMSO-de, 80°C): 8.54 (brs, 1H), 8.08 (brs, 3H), 7.87 (brs, 
2H), 7.65 (brs, 3H), 7.14 (brs, 2H), 6.68 (brs, 1H), 5.02 (s, 2H), 3.10 (brs, 3H). 
HJfe^J 112 

5-7 5 y -2-(2-7 D ^)[1,2,4] MJ 7^ n [1,5-c] t° I) 5 v^^-^/i^^lN-y 
/V-N-(3-^y U/M^)]T^ K • 1«& (fc£*U 1 2) 
HJI0II7 7 tmmts:frlfe%m\ N-rtt/Vxfl/y^T? N-y 9vV-3- 

(647 mg, 1.75 mmol) frftft&M. £ LTIIX^ 84%-C*#fc 0 
iH NMR (8 ppm, DMSO-de, 80t): 9.07 (s, 1H), 8.65 (s, 1H), 8.16-8.24 (m, 2H), 
7.92 (t, J=7.0 Hz, 1H), 7.88 (d, J=1.7 Hz, 1H), 7.76 (t, J=7.0 Hz, 1H), 7.18 (d, 
J=3.5 Hz, 1H), 7.16 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.7 Hz, 1H), 4.91 (s, 2H), 3.02 
(s, 3H). 

113 

5-7 5 J -2-(2-7 U ^)[1,2,4] h V T^n[l,5-c]k° y 5 v>:/-7-;27/i^^&MN-y f- ' 

/i^-N-(4-^y y/M^/v)]T5 k Mb£*i i 3) 
Hi&fil 7 7 £ p$lft;£?£;&JBv\ N-T-fe^/v^5^ v^v^r 5 v£ N-y fvv-4- 

mm^^om^mmx o ihsa u 113 (276 mg, 0.592 mmoi) & e 

iH NMR (8 ppm, DMSO-de, 80°C): 8.89 (d, J=4.4 Hz, 1H), 8.21 (brs, 1H), 8.04 
(brs, IH), 7.92 (s, 2H), 7.78 (brs, IH), 7.66 (brs, IH), 7.45(d, J=4.4 Hz, IH), 
7.17 (brs, 1H), 7.12 (brs, IH), 6.68 (brs, IH), 5.20 (s, 3H), 3.02 (s, 3H). 

114 

5-T ^ y-2-(2-7 y /u)[l,2,4] h V 7*S& [l,5-c] t° y ^ ^-7-#/^>&£[N-^ y 
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^nON^-fy^Mf^T^ K 1 4) 

-/Ub&m^^OM&^MX V SUA U fc&m 1 1 4 (376 mg, 1.00 mmol) 
* t LTJR* 49%T?#fc„ 

!H NMR (8 ppm, DMSOcU, 80t:): 8.57 (s, 1H), 8.42 (d, J=3.8 Hz, 1H), 7.93 (s, 
2H), 7.87 (brs, 1H), 7.31 (dd, J=7.6 Hz, 3.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
7.04 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.8 Hz, 1H), 4.62 (s, 2H), 4.15 (brs, 1H), 1.14 
(d, J=6.6 Hz, 6H). 

HifcM 115 

5-T 5 J -2-(2-7 V /w)[l,2,4] MJT^n [l,5-c] t° ]} 5: v ? ^-7-^/V^V^[N-^ ^ 

B»3t^/UJ: 9ftg£*U fc£4fc H5 (411 mg, 1.17 mmol) $r&&ttA& L 
TUX^ 55%T?#fc 0 

iH NMR (8 ppm, DMSO-ds, 80°C): 7.91 (s, 2H), 7.88 (d, J=l.l Hz, 1H), 7.18 (d, 
J=3.5 Hz, 1H), 7.02 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.1 Hz, 1H), 6.68 (brs, 1H), 
6.04 (brs, 1H), 5.93 (dd, J=3.1 Hz, 2.9 Hz, 1H), 4.63 (s, 2H), 3.57 (s, 3H), 2.84 

(s, 3H). 
HJSM 116 

5-T 5 / -2-(2-7 JJ /W)[l,2,4] 7/ n [l,5-c] fcT JJ 5 v ? ^-7-#/V#V^[N-l' y 
-fn tf/k-N-d-^f/Hfn— /^-3->T^^^)]T5 K (fls£-4fcl 16) 

£j**fclffll**7»' i 9 SfeS U ^4fcl 1 6 (565 mg, 1.50 mmol) 

£ LT« 72%T'#fco 
m NMR (8 ppm, DMSO-de, 80*0: 7.89 (s, 2H), 7.87 (d, J=l.l Hz, 1H), 7.17 (d, 
J=3.5 Hz, 1H), 6.95 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.1 Hz, 1H), 6.59 (dd, J=2.9 
Hz, 1.7 Hz, 1H), 5.98 (dd, J=3.1 Hz, 1.7 Hz, 1H), 5.88 (dd, J=3.1 Hz, 2.9 Hz, 
1H), 4.58 (s, 2H), 4.10 (brs, 1H), 3.56 (s, 3H), 1.11 (d, J=6.6 Hz, 6H). 

MMffl 117 

5-T 5 / -2-(2-T y /U)[l,2,4] h y 7)/ n[l,5-c] t° y ^ i?^-7-*/U#yBKN-7« ^ 
;k-N-7^=/V)T$ K (it&yoi 1 7) 
H^J7 7 £IH#&#8;£t;BV\ N-7tf;HfI/y^7 5y?r N-^/i'T 

jb^fe 117 (131 mg, 0.354 mmol) & i 29%T*#fc 0 

iH NMR (8 ppm, DMSO-de, 80*0): 7.85 (d, J=1.7 Hz, 1H), 7.75 (brs, 2H), 

7.15-7.33 (m, 5H), 7.13 (d, J=3.3 Hz, 1H), 6.90 (s, 1H), 6.66 (dd, J=3.4 Hz, 1.7 
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Hz, 1H), 4.54 (s, 2H). 

mMm lis 

5-T 5 /-2<2-y !J ;V)[1,2,4] b y Ty* p[l,5-c]t°y 5 i^-^A-^^DsHe-^ 
o o t°j) v> ;u)-N-^ fvklr ? K (-fb-£# 118) 

7 7 t N-Tir^/^^ V^T ^ ^£ N-y fv^-6- 

*-/Ubm^^<0&&feB£ 9 »!£i> U-fl^fel 118 (117 mg, 0.319 mmol) 

LtW 14%T*#fc 0 
*H NMR (8 ppm, DMSOde, 80°C): 8.32 (d, J=2.8 Hz, 1H), 7.87 (d, J=1.7 Hz, 
1H), 7.80 (brs, 2H), 7.79 (dd, J=8.6 Hz, J=2.8 Hz, 1H), 7.43 (d, J=8.6 Hz, 1H), 
7.16 (d, J=3.5 Hz, 1H), 7.10 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.7 Hz, 1H), 3.39 (s, 
3H). 

WfcM 119 

J -2<2'7 y/W)[l,2,4] h ]) TV n [l,5-c] t° ]} 5 ^V-7-#^V^[N-(2-:7 
/^o^^»-N-^f/v]7 5 K • 1 9) 

H»J 7 7 i: mWlfrfe*®^ N-T-fe^/V^ V^i^T 5 N-y ^vW-2- 

W^iHU ik&yal 1 9 (134 mg, 0.329 mmol) *U&M§iil tT.»27%-e 
#fc 0 

iH NMR (8 ppm, DMSOde, StfO- 7.95 (brs, 2H), 7.88 (d, J=1.8 Hz, 1H), 
7.26-7.45 (m, 2H), 7.10-7.25 (m, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.04 (s, 1H), 6.69 
(dd, J=3.5 Hz, 1.8 Hz, 1H), 4.71 (s, 2H), 4.32 (s, 3H). 
Hl&^l 12 0 

5-7^;-2-(2-7 y ;v)[i,2,4] y ry p[i,5-c] t° y 5 v^-^^y^tN-o-:? 

Hi&W 7 7 h N-T-fe^/U^V'^T 5 N-y ^-3- 

U ft&m 1 2 0 (77 mg, 0.195 mmol) £ LTW 16%X'# 

fee 

iH NMR (8 ppm, DMSOde, SOt:): 7.90 (brs, 2H), 7.87 (d, J=1.7 Hz, 1H), 
7.28-7.48 (m, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.07 (s, 1H), 7.00-7.23 (m, 2H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, 1H), 4.65 (s, 2H), 3.99 (s, 3H). 
12 1 

5-T5 7 -2-(2-7 y/^)[l,2,4] i> y 7y'n[l,5-c]t°y 5; i?^-7-Z/U7$ym[N<4--7 

/i/to^y> ! ;u)-N^f;i']7 5 K • (it^l 2 l) 

JIJfc0il 7 7 £Hlift^fe&JiV\ N-T-fe^V^^ 5 V& N-y ^A~4- 
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ffiHilU ft**l 2 1 (127 mg, 0.329 mmol) Sr&fiftiil 1 . LT» 27%"C 

*H NMR (8 ppm, DMSO-de, 80^): 7.91 (brs, 2H), 7.88 (d, J=1.7 Hz, 1H), 
7.30-7.44 (m, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.08-7.23 (m, 2H), 7.06 (s, 1H), 6.69 
(dd, J=3.3 Hz, 1.7 Hz, 1H), 5.30 (s, 3H), 4.60 (s, 2H). 
HJfifll 12 2 

5-7" ^ /-2-(2-7 U A-)[l,2,4] h U T y n [1,5-c] t° P 5 v^-7-#/V#>^[N-(2-^ 
p D^^/VMSM ^/V]T 5; K • 1 tttttt (ft** 12 2) 

U ft** 1 2 2 (91 mg, 0.220 mmol) £ &£J£iH £ LTl|X* 18%*C#fc. 
*H NMR (8 ppm, DMSO-ds, 8CC): 7.93 (brs, 2H), 7.88 (d, J=1.7 Hz, 1H), 
7.28-7.53 (m, 4H), 7.18 (d, J=3.3 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.3 Hz, 1.7 
Hz, 1H), 4.75 (s, 2H), 3.79 (s, 3H). 
12 3 

5-7 5 > -2-(2-7 y ^)[l,2,4] h!J7/P [l,5-c] fc° y 5 i^^-7-^^^V^[N-(4-^ 
p p-<> vvv)-N-p< 5 K • 1 (ft** 12 3) 

(144 mg, 0.342 mmol) * d&UtA £ LTJ&* 28%TWc„ 
*H NMR (8 ppm, DMSO-de, 80°C): 7.90 (brs, 2H), 7.87 (dd, J=1.8 Hz, J=0.8 Hz, 
1H), 7.33-7.48 (m, 4H), 7.18 (dd, J=3.3 Hz, J=0.8 Hz, 1H), 7.06 (s, 1H), 6.68 
(dd, J=3.3 Hz, 1.8 Hz, 1H), 4.61 (s, 2H), 4.47 (s, 3H). 

mMm 12 a 

5-7^y-2-(2-7!);V)U 1 2 1 4] h V 7^ n[l,5-c]t°y 5 i»-7-^^V^[N-^ ^ 
/V-N-(6- / fc? y 5? ^-2--f 75 K (ft** 12 4) 

IHfcrTvi, J; 0 ¥$££,$fc Us ft** 1 2 4 (277 mg, 0.832 mmol) & 6£Jtti t L 
TUX* 64%Tlf 1t 0 

m NMR (8 ppm, DMSO-de, 80^): 7.82-7.96 (m, 3H), 7.56-7.70 (m, 1H), 
7.05-7.20 (m, 3H), 7.04 (s, 1H), 6.64-6.71 (m, 1H), 4.66 (s, 2H), 2.98 (s, 3H), 
2.48 Cs, 3H). 
HJI^ 12 5 

5-r 5 y-2-(2-7 y /v)[i,2,4] i> y 7 y n [i,5-c] fc° y 5 ^^-7-*/v#^^IN->f y 

7d tVw-N-(4- fc° y vVM 5vk)]7 5 K (ft** 12 5) 
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-/W^^^^^O^Mi "9 fi^ffe U ft-a-fe 1 2 5 (174 mg, 0.458 mmol) 

£ LTiR^ 25%T'#fc 0 
NMR (8 ppm, DMSO-de, 80°C): 8.50 (d, J=5.4 Hz, 2H), 7.93 (brs, 1H), 7.88 
(d, J=1.8 Hz, 1H), 7.34 (d, J=5.4 Hz, 2H), 7.18 (d, J=3.1 Hz, 1H), 7.07 (s, 1H), 
6.70 (dd, J=3.1 Hz, 1.8 Hz, 1H), 4.61 (s, 2H), 4.19 flbrs, 1H), 1.13 (d, J=6.6 Hz, 
1H). 

f&M 12 6. 

5-T ^ J -2<2-y y ;v)[l,2,4] h V T N /a[l,5-c]t: 0 U S; v^^-^/M^y^N-fe-^ 
h^oi^)-N-(3-fc o y ^V^f^)]T$ K (ft-a-^l 2 6) 
Hffi^7 7 £ ^HIfc;^&/SV\ N-Tir^/V^v^T^Sr N-(2-^ h^r 

f^cxfyi^J; t? ff U 12 6 (318 mg, 0.816 mmol) £ S^JtiH. t L 

TIR^ 41%T-#fc 0 ' 

*H NMR (8 ppm, DMSO-de, 80°C): 8.55 (brs, 1H), 8.46 (d, J=3.3 Hz, 1H), 7.93 
(brs, 2H), 7.87 (d, J=1.8 Hz, 1H), 7.75 (d, J=7.9 Hz, 1H), 7.31 (dd, J=7.9 Hz, 
3.3 Hz, 2H), 7.18 (d, J=3.5 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.73 (s, 2H), 3.51 (s, 3H), 3.18 (brs, 2H), 3.06 0>rs, 2H). 

mmm 127 

5-7 5/-2-(2-7!);>)[l,2,4] MJ T/n[l,5-c]t°U 5; i?y-7^/^y|[N-xf 
^-N-(3- bT !J ?vv)] T ^ K 12 7) 

f^^?vKP*l£#^ <fc «3 ffjfeift U 12 7 (312 mg, 0.465 mmol) £ & 

iH NMR (8 ppm, DMSO-de, 80*0): 8.55 (brs, 1H), 8.48 (d, J=4.6 Hz, 1H), 7.91 
(brs, 1H), 7.87 (d, J=1.6 Hz, 1H), 7.77 (d, J=7.7 Hz, 1H), 7.35 (dd, J=7.7 Hz, 
4.6 Hz, 1H), 7.18 (d, J=3.5 Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.6 Hz, 
1H), 4.66 (s, 2H), 3.36 (q, J=7.1 Hz, 2H), 1.09 (t, J=7.1 Hz, 3H). 

rnfoM 128 

5-T 5 J -H2-7 y A-)[l,2,4] h ]) T /o[l,5-c] t'H v ? ^-7-^7^#>^[N-(2-^ 
n n y t?y-3-f ^/v)-N- ?vy]T 5 K (fl^fe 12 8) 

^ d n t°y v^-3-^/M^TS: ^^xT^^fTofco #fettfcilfi^feSr 
/ -/l^ K^^V<^M^Ift £ 9 W&Mi U {fc^fe 1 2 8 (159 mg, 0.416 
mmol) £ 6 tLX^m 20%-C#fc o 

iH NMR (8 ppm, DMSO-de, 80^): 8.34 (brs, 1H), 7.91 (brs, 2H), 7.88 (d, J=1.7 

Hz, 1H), 7.84 (brs, 1H), 7.46 (dd, J=7.5 Hz, 4.8 Hz, 1H), 7.01 (brs, 1H), 6.69 
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(dd, J=3.3 Hz, 1.7 Hz, 1H), 4.74 (s, 2H), 3.00 (s, 3H). 

mmm 129 

5-7$ 7-2-(2-7 U/V)[l,2,4] f y 7/n [l,5-c] tf V K i? % S'7-$A*$ >MN-^ 
7V-N-(2-^ not'U ^-3-fVM TvwflT 5 K Uk&Vn 12 9) 

* * / *-/WiBWfc*^OS^*IIJ: 9 SJfc* U 1 2 9 (250 mg, 0.636 

mmol) $&ft&jf$i!l LT« 30%TWc o 

*H NMR (5 ppm, DMSO-de, 80°C): 8.33 (brs, 1H), 7.93 (brs, 2H), 7.88 (d, J=1.7 
Hz, 1H), 7.83 (brs, 1H), 7.44 (dd, J=7.5 Hz, 4.8 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.72 (s, 2H), 3.42 (q, J=7.0 Hz, 
2H), 1.12 (t, J=7.0 Hz, 3H). 

W&M 13 0 

;-2<2-7 y^)[i,2,4] b y T/n[i,5-c]t o y ^ 

/v-N-(6-p*?vHf U^y-H/w^f;^? K tfb-B-fci 3 0) 
HJS#J7 7 fcH#*#ifc*JflV\ N-7tf;>xfi/y$?75 N-(6-^^ 

try v^-3-ivm f-Adtf-A'T $ ^\z.{\x.xm^^n^ D nhfitM^m 

frffim^^X X) U <tS-fr* 1 3 0 (65 mg, 0.178 mmol) 

LtW 28%T*#fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 8.41 (brs, 1H), 7.91 (brs, 2H), 7.87 (d, J=1.8 
Hz, 1H), 7.64 (dd, J=8.1 Hz, 2.0 Hz, 1H), 7.22 (d, J=7.8 Hz, 1H), 7.19 (d, J=3.5 
Hz, 1H), 7.06 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.60 (s, 2H), 2.90 (s, 
3H), 2.45 (s, 3H). 

13 1 

5-T ? J -2<2-y y /V)[l,2,4] M)7/o [l,5-c] t° y 5 i?l/-7- 
;w-N-(6-y l>3^t°y ^>3-f;Mf^)]7 5 K 3 1) 

Hffiftl 7 7 i: mW£JSfe*R)<\ N-T^^^^y^T 5 N-p« ?vV-6- 

^^/^i:ifflfe^/i,©Ji^aEJ:t)Sigftb. fb-g-tel 3 l (216 mg, 
0.560 mmol) * Sfe&flr t LTIfc^ 25%"C#fc 0 

m NMR (8 ppm, DMSO-de, 80^C): 8.13 (brs, 1H), 7.92 (brs, 2H), 7.87 (dd, 
J=1.7 Hz, 0.7 Hz, 1H), 7.71 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 0.7 Hz, 1H), 
7.07 (s, 1H), 6.79 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.56 (s, 
2H), 3.86 (s, 3H), 2.90 (s, 3H). 
HJfc^l 13 2 

5-T ^ y-2-(2-^ y 7^)[i,2,4] h y r v p U,5-c] t° y ^ ^^-7-^/^^n-^^ 

;V-N-(6-^ h^r^t°y^^-3--r/M^)]T^ K (Q&tol 3 2) 
HJ6#I7 7 fcB#fc2rifcfcJflV\ N-7t^sfl'^7$^t N-^^-6- 
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fclfflfct^/Uj: t> S&il L N {b-^^l 1 3 2 (247 mg, 0.627 mmol) & &feS& H B H £: 

iH NMR (8 ppm, DMSO-de, 80°C): 8.14 (brs, 2H), 7.93 (brs, 2H), 7.88 (dd, 
J=1.9 Hz, 1.0 Hz, 1H), 7.72 (d, J=8.3 Hz, 1H), 7.19 (dd, J=3.3 Hz, 1.0 Hz, 1H), 
7.05 (s, 1H), 6.78 (d, J=8.3 Hz, 1H), 6.69 (dd, J=3.3 Hz, 1.9 Hz, 1H), 4.57 (s, 
2H), 3.85 (s, 3H), 3.33 (q, J=6.9 Hz, 2H), 1.09 (t, J=6.9 Hz, 3H). 

MMM 13 3 

5-T 5 J -2-(2-7 y /W)[l,2,4] MJT/d [l,5-c] t° JJ ^ S?^-7-*/U#^ittN-(2- fc° 
J) v^M ^/V)-N-(2,2,2- h y 7;^nxf^)]7 5 K tffr&«J 13 3) 
W&M 7 7 kmW£%fe%M^\ N-T-K^/te^U^JT 3; N-(2-fc°y 

ffcw&^^kffim^/wu&mmkywffi&u Mm (201 mg, 

0.475 mmol) Sr^fftii L-ORSI5 22%-C#fc B 

*H NMR (8 ppm, DMSO-de, 80°C): 8.50 (d, J=3.5 Hz, 1H), 7.99 (s, 2H), 7.87 (d, 
J=0.9 Hz, 1H), 7.68-7.78 (m, 1H), 7.23-7.35 (m, 2H), 7.17 (d, J=3.3 Hz, 1H), 
6.99 (brs, 1H), 6.68 (dd, J=3.3 Hz, 0.9 Hz, 1H), 4.90 (s, 2H), 4.36 (brs, 2H). 
13 4 

5-7 5/-2-(2-7!);v)[l,2,4] h V T^/n[l,5-c]t°y 5 ^^-7-*/WtJ?^[N-p< 7 
;v-N-(2-^ ^/Wfy *?V-%'4)\>* ^/V)]T 5 K (^##J 13 4) 

*9 J mk^swm&tgt&Z. 9 U 1 3 4 (226 mg, 0.632 

mmol) %&&M&k LTW 40%"C#fc o 

*H NMR (8 ppm, DMSO-de, 80*0: 8.34 (brs, 1H), 7.87 (brs, 3H), 7.60 (d, J=7.6 
Hz, 1H), 7.15-7.25 (m, 2H), 7.06 (s, 1H), 6.69 (brs, 1H), 4.68 (s, 2H), 2.92 (s, 
3H), 2.49 (s, 3H). 

13 5 

5-T 5 y -2-(2-7 y /V)[l,2,4] 1> y T;/n[l,5-c] tT y ^ v^>;-7-^/^^V^[N-(6-^ 
a n fc 9 V Sty-S-JA'* ^vl^NM ^MT ^ K 13 5) 

mi&ffl 7 7k mW£%W:%Ml<\ N-TiT^^l^^T ? N-^ ^/V-6- 

^■^ytlHftjc^wa^jffiKilJIfl&'ftU 3 5 (296 mg, 0.779 

mmol) Z&'&te&b lTlR$44%r#fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 8.39 (s, 1H), 7.92 (brs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, 1H), 7.82-7.90 (m, 1H), 7.48 (d, J=7.0 Hz, 1H), 7.19 (dd, J=3.5 Hz, 
0.7 Hz, 1H), 7.09 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.66 (s, 2H), 2.94 (s, 
3H). 

HJi#iJ 13 6 

5-T 5 / -2-(2-7 y /V)[l,2,4] h y TV" n[l,5-c] t° y ^ S?y-7-;» A'#i'BHN-[(6-* 
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nn)tT!J ^>H/v^f/v]-N-xfM7 5 K 1 3 6) 

^■^^ifttt^/VOa^SSiftiOSiteJIU 3 6 (349 mg, 0.870 

mmol) &6&l6i&iLTJfc4U7%!?#fc. 

*H NMR (8 ppm, DMSOcU, 80^): 8.40 (s, 1H), 7.93 Obrs, 2H), 7.88 (dd, J=1.8 
Hz, 0.7 Hz, 1H), 7.82-7.90 (m, 1H), 7.47 (d, J=8.1 Hz, 1H), 7.34 (dd, J=3.5 Hz, 
0.7 Hz, 1H), 7.08 (s, 1H), 6.69 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.66 (s, 2H), 3.36 (q, 
J=7.0 Hz, 2H), 1.10 (t, J=7.0 Hz, 3H). 
Xltffll 13 7 

5-7 ?;-2-(2-7y/v)[i,2,4] h y r / n [1,5-d tr y ^ frtf-y&ton-iz- * 

«r^-9-Vi:fiHft^/KDa^«aSEJ; •? Bit A U it&Vd 1 3 7 (350 mg, 0.926 
mmol) £6£J£i?b£: ItW 49%"e#fc. 

iH NMR (8 ppm, DMSO-de, 80°C): 8.09 (brs, 1H), 7.91 (brs, 2H), 7.88 (d, J=1.7 
Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.00 (dd, J=7.2 Hz, 3.9 Hz, 1H), 6.69 (dd, 
J=3.3 Hz, 1.7 Hz, 1H), 4.59 (s, 2H), 3.90 (brs, 3H), 2.96 (s, 3H). 
WSM 13 8 

5-T 5 / -2-(2-7 P A-)[l,2,4] h V TV o[l,5-c] b° y ^ i?^-7-*/HiK^ft(N-^ ^ 
^-N-[2-(3- 1° y ^/V)^?vU]}7 5; K (fl^tt 13 8) ' 

-2-(3-t° y VA^r/vr 5 ^Kttz.xfcfo%fi<oit e &t>tiitm&&to& * 9 y 

-/V^firat^f-ZKOa^^J: y> SMA Ufc£# 1 3 8 (100 mg, 0.220 mmol) 
Srefefofti LTJR* 18%-e#fc„ 

m NMR (8 ppm, DMSO-de, 80^C): 8.40 (brs, 2H), 7.90 (brs, 3H), 7.50 (brs, 
1H), 7.20 (brs, 2H), 6.70 (brs, 2H), 3.60 (brs, 2H), 3.10 (brs, 2H), 2.97 (s, 3H). 
13 9 

5-r^y-2-(2-7y/u)ii,2,4]fyTy*n[i,5-c]t°y $ ^y^^^^yiiN-^f 

;wN-[2-(4-tf !) i^;v)xf /k]}7 5 K Wb^ftl 3 9) 

-2-(4- fc° y VM^j'A'T 5 ^(-ftx.-C^^fTofc 0 #e>*ifcft&J&*&«:* * y 
-/V^SSfca^oa^SfSfti 9 WltiR Ufc£4* 1 3 9 (100 mg, 0.268 mmol) 

iH NMR (8 ppm, DMSO-de, 24°C): 8.53 (brs, 0.4H), 8.45 (brs, 0.4H), 8.37 (brs, 

1.2H), 8.19 (brs, 2H), 7.95 (d, J=1.8 Hz, 1H), 7.74 (d, J=7.0 Hz, 1H), 7.49 (d, 

J=7.0 Hz, 1H), 7.20-7.26 (m, 1.6H), 6.87 (s, 0.4H), 6.73 (dd, J=3.3 Hz, 1.8 Hz, 

1H), 6.63 (s, 0.6H), 3.64 (t, J=7.5 Hz, 0.4H), 3.52 (t, J=7.5 Hz, 0.6H), 3.01 (s, 
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0.6H), 2.93 (s, 0.4H), 2.88-3.03 (m, 2H). 
MMffl 14 0 

5-T5/-2-(2-7 3J/w)[l,2,4] MJ TV* n[i,5-c] t°y ^i^-7-f A-^E-/^* y / =^ 

by 4 o) 

S^b b h U f b£<fc 1 4 0 (165 mg, 0.781 mmol) &&Jt&!£ift t UTM 64% 

!H NMR (8 ppm, DMSO-de, 24t): 8.18 (brs, 2H), 7.95 (dd, J=1.8 Hz, 0.9 Hz, 
1H), 7.21 (d, J=3.4 Hz, 0.8 Hz, 1H), 7.05 (s, 1H), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 
1H), 3.40-3.70 (m, 8H). 

Hit£#iJ 14 1 

5-T5;y-2-(2-7y7V)[l,2,4]h JJT^p[l,5-c]fc 0 !) 5 v 5 ^- 7-^/^=08-2,6-^^^ 

/u^/vtJn y ^-4-^r /v=^ h >- (-fb-^fe 141) 

mMM7 7 kffl&ttfe&M\/\ N-7tf/vxfi/y^75y% ds-2,6-^^ 

•? U ft&m 1 4 1 (226 mg, 0.781 mmol) %&M&Wm 

t LX&m 64%T*#fc„ 

!H NMR (8 ppm, DMSO-de, 24°C): 8.17 (brs, 1H), 7.94 (brs, 1H), 7.21 (d, J=3.4 
Hz, 1H), 7.02 (s, 1H), 6.73 (dd, J=3.4 Hz, 1.8 Hz, 1H), 4.35 (d, J=12.4 Hz, 1H), 
3.69 (d, J=12.4 Hz, 1H), 3.40-3.60 (m, 2H), 2.65-2.79 (m, 1H), 2.40-2.50 (m, 
1H), 1.15 (d, J=6.3 Hz, 3H), 1.00 (d, J=6.3 Hz, 3H). 

MMM 14 2 

5-TS /-2-(2-7 y /^)[1,2,4] h y ryn[l,5-c]t°y 5: i?y-7-4 ;w=t°-<y vV=<^ 

b >- wt&4& 142) 

SfelU flS£«Jl 4 2 (144 mg, 0.459 mmol) ^Sfe^i ltlR$45%-e 

JH NMR (8 ppm, DMSO-de, 100°C): 7.84 (dd, J=1.7 Hz, 0.8 Hz, 1H), 7.77 (brs, 
2H), 7.17 (dd, J=3.3 Hz, 0.8 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 
1H), 3.46 (brs, 4H), 1.45-1.70 (m, 6H). 

MMM 14 3 

5-75 /-2-(2-7 y /W)[l,2,4] h y T V n [l,5-c] f U $ S?y-7->f /V=4-^< 

y^y=-jrb>- (jb-a-fei 4 3) 

£ 5 ffi£A U 1 4 3 (199 mg, 0.842 mmol) £r$ft€,*£il £ LTlfe 

^ 69%l?#fc 0 
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m NMR (8 ppm, DMSOde, 100°C): 7.85 (d, J=1.7 Hz, 1H), 7.84 (his, 2H), 

7.16 (d, J=3.3 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.7 Hz, 1H), 4.00 (brs, 
4H), 2.90 (brs, 1H), 1.58-1.73 (m, 2H), 1.05-1.20 (m, 2H), 0.94 (d, J=6.2 Hz, 
3H). 

Hii^iJ 14 4 

5-T5/-2-(2-7U7V)[l,2,4] MJ T n [1,5-c] t° 'J 5: 7-^/^=4-^ h^v-fc 0 
^yiV=/r}.^ Mk^l4 4) 

i?yKttz.XRJ&*ftitc 0 nhfifd^^fm*^? s-^tmk^w 

$l£i&SS J: <9 U ft&m 1 4 4 (68 mg, 0.208 mmol) £ 6£J£iPb t UT 

iH NMR (8 ppm, DMSOde, 25'C): 8.16 (brs, 2H), 7.94 (dd, J=2.0 Hz, 0.7 Hz, 
1H), 7.21 (dd, J=3.3 Hz, 0.7 Hz, 1H), 7.01 (s, 1H), 6.73 (dd, J=3.3 Hz, 2.0 Hz, 
1H); 3.85-3.96 (m, 1H), 3.40-3.58 (m, 2H), 3.26 (s, 3H), 3.11-3.38 (m, 2H), 
1.74-1.94 (m, 2H), 1.37-1.54 (m, 2H). 

MMM 14 5 

5-t 5 / -2-(2-7 y /v)[i,2,4] h y 7V p[i,5-c] t° y 5 v^-7"-^^-^ ^vn^ 

y (fc^l 4 5) 

&ft J: 0 ff^^e U 1 4 5 (149 mg, 0.573 mmol) £ LTlR 

^ 47%X*#fc„ 

*H NMR (8 ppm, DMSO-d 6 , 100<C): 7.85 (d, J=1.8 Hz, 1H), 7.77 (brs, 2H), 

7.17 (d, J=3.3 Hz, 1H), 6.95 (s, 1H), 6.68 (dd, J=3.3 Hz, 1.8 Hz, 1H), 3.80 (brs, 

■ 

2H), 2.90 (brs, 1H), 2.65 (brs, 1H), 1.56-1.70 (m, 2H), 1.38-1.55 (m, 1H), 
1.10-1.28 (m, 1H), 0.85 (s, 3H). 
HJt&M 14 6 

5-T 5 J -2-(2- 7 y A-)[l,2,4] b y T V d [l,5-c] t° !) 5 5? ^-7- >f ^=^/t" t K p- 
•1,4-**W \£~A^tr Y V (fc-^fe 14 6) 

1 4 6 (148 mg, 1.18 mmol) * i: ItW 97%-C#fc 0 

iH NMR (8 ppm, DMSOde, 100*C): 7.85 (dd, J=1.7 Hz, 0.9 Hz, 1H), 7.79 (brs, 
2H), 7.17 (d, J=3.4 Hz, 0.9 Hz, 1H), 7.00 (s, 1H), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 
1H), 3.68-3.75 (m, 8H), 2.00-2.21 (m, 2H). 

i 

%W\ 14 7 

5-T 5 J -2-(2-7 y /k)[l,2,4] h y T 9 u [l,5-c] fc° ]} * i?>-7-4 ;V=2<3- 1° V Z?M 
t°^y h V • 1 ttftift 14 7) 

111117 7 i PH8ft#SfcSr/8l\ N-T-fe^^ V^v^T 5 ^£ 2-(3-t°y v 5 
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tt&Vo 1 4 7 (230 mg, 0.588 mmol) t LT« 47%T'#fc 0 

iH NMR (8 ppm, DMSO-de, 80°C): 8.71 (brs, 1H), 8.18 (d, J=6.7 Hz, 1H), 7.88 

(brs, 1H), 7.87 (d, J=1.7 Hz, 1H), 7.77 (brs, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.11 (s, 

1H), 6.69 (dd, J=3.3 Hz, 1.7 Hz, 1H), 3.30 (brs, 2H), 2.80 (brs, 1H), 1.34-1.75 

(m, 6H). 

Mtfoffl 14 8 

5-7 5 S-2-<2-7 V ^)U,2,4] h U T i/n[i,5-c]t°!J 5 ^y-7"f/V=^n JJ v?n/V= 
Mfrfrttl 4 8) 

Mb h h U -fb-^^ 1 4 8 (90 mg, 0.296 mmol) &&&& £ LTlfc^ 29%"C# 

W NMR (8 ppm, DMSO-de, 100*0: 7.85 (dd, J=1.7 Hz, 0.9 Hz, 1H), 7.75 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.9 Hz, 1H), 7.12 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.7 Hz, 
1H), 3.51 (brs, 4H), 1.80-1.95 (m, 4H). 
Htfcftl 14 9 

(2R)-(2-7 h ]) i?=./U=5-T 5 7 -2-(2-7 !) A-)-7-[l,2,4] 

n [1,5-c] fcT y 5 W-T>( )V=>T Y > (fa&tfo 14 9) 
HJfctf!} 7 7 £ |Rl«**ife^JBV\ N-T-fe^^V>-^T5:^^(2SH+)-7 h 

Sfe^^KOS^^KJ: "9 f¥2£iH U ffrg-tb 14 9 (148 mg, 0.769 mmol) & 6fe 
USA t bT« 63%T'#fCo 

iH NMR (8 ppm, DMSO-de, 100°C): 7.85 (dd, J=1.7 Hz, 0.8 Hz, 1H), 7.78 (brs, 
2H), 7.18 (dd, J=3.4 Hz, 0.8 Hz, 1H), 7.09 (s, 1H), 6.68 (dd, J=3.4 Hz, 1.7 Hz, 
1H), 4.35 (brs, 1H), 3.57 (brs, 1H), 3.23 (brs, 2H), 1.71-2.00 (m, 3H). 
Hlif!i 15 0 

5-7 57 -2-(2-7 ]} /W)[l,2,4] YV TV n [l,5-c] tr 3) 5: i?^-7-W /M4- 1 K p =3r^ 
-4- y x. —}V) fc>< y vV =^r h y (ft'&fe 15 0) 

7 i:«^^\N-7tf;vxf V7^7 5 y^4-t Kn^ 
-4- 7 3i =/U t°-< !> S?^fc.ft*.-CKJS&fTo fc 0 # fe tlfcfe^flfc £ 2- 7° o / V - 
^fcffW^^©aiMSJItJ;5Wlt*U ft^ftl 5 0 (173 mg, 0.427 mmol) 

J H NMR (8 ppm, DMSO-de, 80°C): 7.88 (brs, 3H), 7.51 (d, J=7.3 Hz, 2H), 7.33 
(t, J=7.3 Hz, 2H), 7.21 (t, J=7.3 Hz, 1H), 7.18 (d, J=3.3 Hz, 1H), 7.06 (s, 1H), 
6.69 (brs, 1H), 4.39 (brs, 1H), 3.15-3.87 (m, 4H), 1.85-2.10 (m, 2H), 1.52-1.85 
(m,2H). 
HJifll 15 1 
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5-T^y-2-(2-7y;w)[l,2,4]b yT)/p[l,5-c]try SitW-J A=aa-7#\i Kn 
^y^y !J/V=^h^ 1 5 1) 

mifcM7 7 <blH#^^trfflV\ N-Ti?5vi^5 L l/^T^£ris--r#t K 

bb U ik&M 1 5 1 (239 mg, 0.653 mmol) £&£J£bI <b LTW 51%T*#fc 0 
iH NMR (6 ppm, DMSO-de, 28 < C): 8.14 (brs, 2H), 7.94 (d, J=1.7 Hz, 1H), 7.21 
(d, J=3.3 Hz, 1H), 6.98 (s, 0.6 Hz), 6.93 (s, 0.4H), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, 
1H), 3.90-4.15 (m, IH), 3.40-3.60 (m, 1H), 3.00-3.25 (m, 2H), 1.10-1.95 (m, 
12H). 

HiS$l 15 2 

5-T 5: J -2-(2-7 y /V)[l,2,4] h DT/p [l,5-c] f y 5 i^-7-^=trans-x# t 

kp>t y * j y ;V=^ h ^ 1 5 2) 

Kn-Y y^y y ^ft&TKJ&trfTofce fcfeftfc&fc^&Ii*^/i'J: D?¥ 

^bIU ft"£$>l 5 2 (194 mg, 0.533 mmol) k 42%X*& 

m NMR (8 ppm, DMSO-ds, 25°C): 8.13 (brs, 2H), 7.93 (dd, J=1.7 Hz, 0.7 Hz, 
IH), 7.19 (dd, J=3.5 Hz, 0.7 Hz, IH), 6.71 (dd, J=3.5 Hz, 1.7 Hz), 4.50 (d, 
J=12.9 Hz, 0.5H), 4.33 (d, J=12.9 Hz, 0.5H), 3.67 (d, J=12.9 Hz, 0.5H), 3.53 (d, 
J=12.9 Hz, 0.5H), 2.99 (t, J=11.6 Hz, 0.5H), 2.68 (t, J=11.6 Hz, 0.5H), 2.64 (t, 
J=11.5 Hz, 0.3H), 2.34 (t, J=11.5 Hz, 0.7H), 0.75-1.80 (m, 12H). 
15 3 

5-t s: j -2<2-y y /^)[i,2,4] h y r y p [1,5-d t° y ^ v^-7--f 71^3,5-^y 

t °XL Tf =^r h ^ (it&fo 15 3) 

fll^fc 15 3 (114 mg, 0.305 mmol) £ t LTJfc* 25%"e#fc 0 

!H NMR (8 ppm, DMSO-de, 80*0: 7.87 (brs, 3H), 7.18 (d, J=3.1 Hz, IH), 6.95 
(s, 1 Hz), 6.69 (dd, J=3.1 Hz, J=1.8 Hz, IH), 4.41 (brs, 2H), 3.65 (brs, 2H), 
2.26 (brs, 2H), 1.60 (brs, 2H), 0.85 (brs, 6H). 

g&m 154 

5-T 5 y -2-(2-7 y /V)[l,2,4] f y Ty p [1,5-c] tf y $ v^-7--f /^=^t Kp t 
if t°=7V=<{r h y (fb^ 15 4) 

j- (9 ^ h h h U ^^jjj, 154 (227 mg, 0.699 mmol) £ &&J£A i UTUX 
^ 55%T'#fc 0 

!H NMR (8 ppm, DMSO-de, 25°C): 8.15 (brs, 2H), 7.94 (d, J=1.7 Hz, IH), 7.21 

(d, J=3.3 Hz, IH), 6.98 (s, 1 Hz), 6.73 (dd, J=3.3 Hz, J=1.7 Hz, IH), 3.54 (t, 
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J=5.0 Hz, 2H), 3.37 (t, J=5.0 Hz, H), 1.49-1.78 (m, 8H). 
MMW 15 5 

[5-7 5 y-2-(2-7 IJ /V)[l,2,4] b 0 7/n [l,5-c] t° y * ^V-7-f /V]#/VtJ?=/W-4- 
7x^Vt^!J i?y-4-%Jl/7$~ 15 5) 

imfl7 7*ra*Jtotrife$rJfll\ N-Tt^fW^T^S: 4-^77-4- 

af-A'Oa^iffiK J: 5 fUtii U 1 5 5 (145 mg, 0.346 mmol) £ 6&l£ 

bh £ LTJlX^ 27%"e#fc e 

iH NMR (5 ppm, DMSOde, 27*0): 8.19 (brs, 2H), 7.94 (dd, J=1.8 Hz, 0.7 Hz, 
1H), 7.59 (d, J= 7.4 Hz, 1H), 7.47 (dd, J=7.4 Hz, 7.2 Hz, 1H), 7.39 (t, J=7.2 Hz, 
1H), 7.21 (dd, J=3.5 Hz, 0.7 Hz, 1H), 7.15 (s, 1H), 6.73 (dd, J=3.5 Hz, 1.8 Hz, 
1H), 4.63 4.72 (m, 1H), 3.92-4.02 (m, 1H), 3.26-3.39 (m, 1H), 3.01-3.14 (m, 
1H), 2.23-2.32 (m, 1H), 2.00-2.20 (m, 3H). 
IlfiJ 15 6 

5-T5 7-2-(2-7 V /V)[l,2,4] f !J7/n[l,5-c]f!) ^ ^V-7-^/V=4-t K»«¥V 

t v<y vV=^ b v (ik-erW l 5 6 ) 

V-v-a^U fl5-g*l 5 6 (180 mg, 0.500 mmol) & fifel£ H B H i: LTifc* 41% 

m NMR (6 ppm, DMSO-ds, 80*0: 7.87 (dd, J=1.6 Hz, 0.8 Hz, 1H), 7.80 (brs, 
2H), 7.18 (dd, J=3.5 Hz, 0.8 Hz, 1H), 6.96 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.6 Hz, 
1H), 4.51 (d, J=4.0 Hz, 1H), 3.77 (m, 2H), 3.70 (brs, 1H), 3.11-3.29 (m, 2H), 
1.69-1.85 (m, 2H), 1.31-1.49 (m, 2H). 

Hlf J 15 7 

5-T\ /-2-(2-7 U/I^)[l,2,4] b !)7/p [l,5-c] t° y ^ i?>-7-4 /V=l,4-^3rf- 
-8-Tif^. t°n [4,5]x^-^=^ h >- ({fr^l 5 7) 

-Z-T-fX t°n [4,5]x# ^^ftx.TaS^ofc 0 » 6>*lfcJ|B£j** fc* * / 
&mx^Ott^KKJ:9l9iliftU ft^l 5 7 (180 mg, 0.488 mmol) £ 

*H NMR (8 ppm, DMSOde, 801:): 7.88 (d, J=1.7 Hz, 1H), 7.80 (brs, 2H), 7.84 
(brs, 2H), 7.18 (d, J=3.3 Hz, 1H), 7.03 (s, 1H), 6.70 (dd, J=3.3 Hz, 1.7 Hz, 1H), 
3.91 (brs, 4H), 3.55 (brs, 4H), 1.51-1.56 (m, 4H). 
MMM 15 8 

5-T 5 y-2-(2-7 y /^)[1,2,4] h JJ 7'/ n[l,5-c]t°y 5 v ? ^-7-^/^=4-<^v ? /Vt: 0 
-<y^/=^h^ (ft^fcl 5 8) 
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fc&m 1 5 8 (137 mg, 0.342 mmol) & 6£J£h b h t 28%Tl§fc 0 

m NMR (8 ppm, DMSO-de, 80*0: 7.87 (dd, J=1.8 Hz, 0.8 Hz, 1H), 7.85 (brs, 

2H), 7.22-7.30 (m, 2H), 7.17 (dd, J=3.5 Hz, 0.8 Hz, 1H), 7.12-7.21 (m, 3H), 

6.95 (s, 1H), 6.68 (dd, J=3.5 Hz, 1.8 Hz, 1H), 4.34 (brs, 1H), 3.78 (brs, 1H), 

2.86 (brs, 1H), 2.56 (d, J=7.1 Hz, 1H), 1.73-1.95 (m, 0.3H), 1.53-1.72 (m, 0.7H), 

1.09-1.28 (m, 2H). 

HJfeftl 15 9 

5-T 5 J -2-(2-7 y /^)[l,2,4] h V T V o [l,5-c] k° JJ 5 ^-7--f /^=4-(2- k K n * 
i/^;V) t°s< Vi?;=trh y S (it&Vs 15 9) 

ft&m 1 5 9 (152 mg, 0.427 mmol) «r ££J£bI £ LTl|X^ 35%T?#fc 0 
m NMR (8 ppm, DMSO-de, 80t:): 7.87 (d, J=1.7 Hz, 1H), 7.86 (brs, 2H), 7.18 
(d, J=3.4 Hz, 1H), 6.96 (s, 1H), 6.69 (dd, J=3.4 Hz, 1.7 Hz, 1H), 4.38 (brs, 1H), 
4.00-4.15 (m, 2H), 3.74 (brs, 1H), 3.40-3.53 (m, 2H), 2.90 (brs, 2H), 1.55-1.80 
(m, 2H), 1.35-1.45 (m, 2H), 1.01-1.25 (m, 2H). 
H%09 16 0 

5-r ^ y -2-(2-7 y ^)[i,2,4] hvryv [1,5-c] t° y 5; ^-7-^ />=4- 1°^< y^y 

t^D^^fy (MHO) 

7 7 1 mffittfe*® v \ N-r-fe ms*. ^vy-JT % ~yfe 4-k^y v?y 
txy v^^^ft^-cSJE&^rfTofco #bftfca£^£y * y -^-g^^/v 

i 9 U 1 6 0 (173 mg, 0.439 mmol) Sr LTJlX* 3 6 % 

iH NMR (8 ppm, DMSO-de, 80TC): 7.87 (brs, 3H), 7.17 (d, J=3.5 Hz, 1H), 6.97 
(s, 1H), 6.69 (dd, J=3.5 Hz, 1.7 Hz, 1H), 4.40 (brs, 1H), 3.79 (brs, 1H), 2.89 
(brs, 6H), 2.43 (brs, 1H), 1.60-1.87 (m, 1H), 1.13-1.58 (m, 9H). 
3J 1 6 1 

[5-r $ y -2-(2-^ y ;^)[i,2,4] b y o [1,5-c] t° y 5 w-i-x/ut-ri tr-< y 
5?y-4r*^j?yi7§ K tffrg-fci 6 1) 

faV-ygyfS^i "C\ 161 (213 mg, 0.598 mmol) £r t 

LXUm 49%-C#fc 0 

iH NMR (8 ppm, DMSO-de, 80^): 7.87 Obrs, 3H), 7.17 (d, J=3.3 Hz, 1H), 6.97 
(s, 1H), 6.80 (brs, 2H), 6.69 (dd, J=3.3 Hz, 1.8 Hz, 1H), 4.31 (brs, 0.5H), 3.78 
(brs, 0.5H), 2.80-3.20 (m, 2H), 2.25-2.30 (m, 2H), 1.45-1.80 (m, 4H). 

MMM 16 2 

5-T 5 y-2-(2-7 y /k)[l,2,4] h U [l,5-c] k° y $ S?^-7--f A«4-^y5?A^4- 

k Kn ^kW y i?y =jr V > {ft&m 16 2) 

-139- 



WO 2004/029056 



PCT/JP2003/012158 



»J7 7 hfflW£jD&%m\N-T±?-^?-l'yPTS. l/^A-^WtV-Ar 

m^^fOm^B^^W^U ib-a-^l 6 2 (101 mg, 0.244 mmol) £6 

t LX®.m 20%T*#fco 
*H NMR (8 ppm, DMSOds, 80°C): 7.87 (dd, J=1.7 Hz, 0.7 Hz, 1H), 7.86 (brs, 

2H), 7.20-7.32 (m, 5H), 7.18 (dd, J=3.3 Hz, 0.7 Hz, 1H), 6.94 (s, 1H), 6.69 (dd, 

J=3.3 Hz, 1.7 Hz, 1H), 4.25 (s, 1H), 4.16 (brs, 1H), 3.52 (brs, 1H), 3.20 (brs, 

2H), 2.73 (s, 2H), 1.31-1.60 (m, 4H). 

i!l*ll-f5i| 1 

mm 

6 9 10 mg 

flit 30 rag 

m$vMMB 15 mg 

5^ y — 1. 5mg 

^T7D y^~r i/*7& 0. 5mg 

-ffrg^ 7 3 10 mg 

?L$t 30 mg 

m&MWffii 15 mg 

tK y t^/kT/Va — ^ 1. 5mg 

^f7 U ^ 0. 5mg 
n^a^i 3 

ft&m 7 6 10 mg 

fLSjf 30 mg 

M>WW$Si 15 mg 

Tjf y fcf =/KT^=i — ^ 1. 5mg 

^T7!)yi"7^^!)A 0.5mg 

{t&Vo 8 4 10 mg 

?L$g 30 mg 

15 mg 

tK y tf =./VT/V3 1. 5mg 
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0. Brag 



mm 5 
mm 



10 rag 
30 rag 
15 mg 
1. 5rag 
0. 5rag 



qc&m 8 9 

« 

?U 6 

ft^ft 6 9 2 mg 

flfflW'f X* 200 mg 



24 mg 
50 rag 
1.72 mL 



7 

fl^tt 7 3 2 mg 

HfJK^VT X» 200 mg 

%mW$M^*S ; ?'>' 24 mg 

SEltffl^U-fey^ 50 mg 

SltE^S* 1. 72 mL 

m\m 8 
first* »k 

ftHMfe 7 6 2 

tt 14^ X»| 200 

J^SSIPHV-i/^-^ 24 

Sli 9 

flj&fc 8 4 2 

WBkP'i Xjfi 200 

ftfi^PH^^V 24 

•141- 



mg 
mg 
mg 
50 mg 
1.72 mL 



mg 
mg 
mg 



WO 2004/029056 



PCT/JP2003/012158 



^ 1 0 

II 



50 mg 
1. 72 mL 



8 9 2 rag 

ffiUyj XJfi 200 mg 

fiHSHPHW^f-y 24 mg 

&tt/B ^ DtJJy 50 mg 

ffltt/B&Szk 1. 72 mL 
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1. -tB&CO 




(0 



R 3 & 



R 13a R 13b 



R 14b 



14a 

(A") 



nd J4 0-3 ©g$c£^ U 

Ri3aj5j;t5Ri3bfiP-*fcl^^o-r N &mm*. i£i&T/v^ 

U< te^B&OT^/v^K B&t> t < li^t^oT JJ — /K B4& 

t> L < tt#B&©##J8i**aUk l^t< tt^Bm^T n^/Kt 

jRr/i/3^i/*7v#=^*^ttte»r/V3^vBft<s»7'^ 5a F-^^* 

R 13a 38 * R 13b 2 s Ptfti" 5 ^StJIT- -ft ^ottei^oT 

y -f /K B&t> t < tt*B*©T y -/K B&% u < fi#BifeoafJ£S* 
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-«S:(B») 



R 5a 
na R 



(B 1 ) 



7)- 



Rffe&itf Retell— tfcttl^oT^ 7K*I1^ fii»7^/K & 

■ 

^(c 3 ) 



p15a p15b 



(C 3 ) 



te#g&©7 y -/k t< mwtt> t 

8)-«(E0 



R 



nf * 

X 

:i 
v 



(E 1 ) 



nfttO~3©S$8c£^U 
ngfil~4 ©SSfcSr&U 

X™Y ft CR 18 -CH 2 (5£* % 'R 18 ****®^ t Kn^, = 
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9) 



{£ & T ;v # y y u * f4 & & T /V = * > # /V aj? =. jv £ m "t ) * 7t fi 
C=CH%*U 



V— W-R 



19 



(F 1 ) 



V™W fi CR 20 =CR 21 R 20 *5j:^R 21 ttlRl-^fc{^^oT N tK; 



R 22a R 22b 
' ^ R 23a 

" h 1 9^h 

R 23b 



(A 4 ) 



nlu R 22 ", R22b N R23a # £ R2 3b fi^^jxfl&IB nd, R* 3 *, 

fcfc u v— w a* ch=ch -c&5 <b # Ri9 r±e&t> u < te#fii&<z>T v - 

10) -CH 2 NHR 4a [5£«K R 4a {ifimti L < ft^g&Oig^T/l^/K 
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R 5a 
w na 



(B 1 ) 



-(CH2) n b-C(R6»)(R6t)(OR 7 ) nK R 8 \ R 6b &£X* R 7 fl^tb^H 

fiufB nd, R 13 \ R 13b & <£ R 16 1 fflMX*h Z> ) *5 i t>* 
— NR 8a R 8b [5^, R8b jo it>* Refill— ^fcfi^oTs 7kSfE^\ WM 



R 5a 
* na 



(B 1 ) 



11) -CH2NR 4b R 4c (5£fs R 4b *;J:t) ; R 4c {i ; e^tbBtrffiR 14a fc<tt^R 14b £ 
-(CH2) n b-CCR 6a )(R 6b )(OR 7 ) (^"K nb, R«V R 6b *5£^ R 7 
— NR 8a R 8b R^dSitrR^tt-ttbWfiWBtPII-efeS) 

n [i,5-c] tr y 5; v?yiiflstfci^©li±^$tL5t 0 

2. R 3 ^ 
6)-W(A 3 ) 



o13a p13b 



• R 14b 



14a 



(A 3 ) 



(St^K nd. R 13a , R 13 \ R 14a £ £ R 14b fi^H^BU bH tmmXhZ) , 
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7)-jK(C*) 



j^15a Rl5b 



ne 



R 



16 



(C 3 ) 



8)-^^(Ei) 



w 

Y 



(E 1 ) 



9)-jK(F0 



V— W— R 



19 



(F 1 ) 



T-;fe>5ft*©i&B 1 IBife© [1,2,4] h y T N / P [1,5-c] t° U $ i?^mWfc~£tcltt 

3. R 3 CHsiNHR 48 R. 4 * l-tfmkWmxhZ) x -(CH^) a b-C(R & )(R 6b XOR 7 ) 

wWk&xm&zhtcT v ~-/ux*hzm$:oum i iBfc©[i,2,4] h y r y n 

[1,5-c] try 5 ^^fl^^fc^O^Siff^^tiSifeo 

4. R3^-CH2NHR4a R4a(^f fi i;^X-fc5) T«fc$*lfcT JJ ~ 

/vx-fe5f»^©t5ffl 1 ib«o[i,2,4] h y r^B [1,5-c] try ^ s^>^|Jin**fcwc 

5. T y — /Wj5S7a=^*C*>5HI^©«fiH 3 4 fBic©[l,2,4] b y 77 

p[i,5-c] try ^ i?^mMfc&tcft*:(Dmm±.n®£tiz>m.o 

-(CH2)nb-CCR6a)(R6b)(OR7) (gft s nb% R 6a N R 6b # £tf W tiZHZtllftfo t 

m$&X*foZ) &J;tf-NR 8 aR 8b (5£tf» N R»i3j;tf R^tt-t^JxBfflBirRltttffc 
ffl 1 !2iK©[l,2,4] V JJT^p [1,5-c] try $S?>Jt3»fr*fctt-t©S|ia±ffF«c$ 

7.. R3^-(CH 2 ) 11 b-C(Re«)CR6i')(OR7) (^tf>, nb. R 6 <\ R 6b *5 <£ t>* R 7 fi^rft 
^H&IHtH^T'&S) T«^$Hfc^#^1imSST*fc6lt*©«Sffl 1 IE 

©[1,2,4] h y xyp[i,5-c] t°y $ ^^^^^^©maifiF^^nsito 

8. R3^-NR8aR8b (^cfa, R 8b 3o <£ TJ* R 8b It-^fri^fowilB t IrIHT h 3 ) X 
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9. ^mmm&ifi^ v ^^tcit^r^v^vh^m^omm 6-8© 

V^-ftL^{C|E^O[l,2,4] h y.TyD[l,5-c]k°!J ^^>g#3;fc fi^tf)S£3l±f*F 

10. R3^S-^(C3) 



o15a p15b 



(C 3 ) 



(5£<K ne, R** % Ri5b^J:tj?Ri6f^^^|g^^-efe^) ffcSffr&O 
££ffl 1 1B«^[1,2,4] 1^ y TyD[l,5-c]t°y ^^^ft£fc«^<DmS_hl^ 

11. R8 - CH2ORI6 , Ris fi^fB iPHStffc 5 )T*>« it^f&ffl 1 IB 
£>[l,2,4] h y T^n[i,5-c]fc°y ^^^^Sfctt-tO^BaJbff^SixSift. 

12. R» jR5*(Ei) 



(E 1 ) 



ng 



(sfc^K nf, ng, X^Y^it^R^li^^BtTlEiPaT^S) "C*>5BI*0 
IeH 1 fB«©[l,2,4] h y rya[l,5-c]lf V 5^^fl^tfc{i^^S±fF^ 

13. nf ;&S 1 5 , ng & 1 "Cfc 15 N X™Y # C=CH T?fc 5fS*©jfiH 12 

fa«o[i,2,4] h y n[i,5- c ]t°y 5 i?i4ttft*itn*<D3m±ftmz*i&iSL 

14. Ri7 tflE&fc U<tt*«ft©fi»TA"¥^t?*)5f»*©«[ia 12 *fef± 
13 ffift©[l,2,4] h y 7 >/ o [1,5-c] t° y ^^^#li;fcte^O|jl3±f^£;ft 



15. R» j&s-jftjfcCF 1 ) 



■V— W-R 



_d19 



(F 1 ) 



«o[i,2,4] h y ryn [1,5-c] try 5 s^>^$ftS:;/tt±^®3Sia±Sf^£*t5^ 

16. R» jR5*XA») 



-148 



WO 2004/029056 



PCT/JP2003/012158 



R 13a R 13b 

s *vV RUa {a3) 

R 14b 

(5£«K nds R 13 \ R 13 \ Ri^itfR^tt^H'^ftftffBfcl^^&S) "C*fc5 

17. nd ^ offct), Ri»afe J: t^R^^-ft^^o-CSS^W^ 

IS 16 |2^0[l ( 2,4]hyryn[l,5-c]t: o y ^^^fcttt^ilf** 

18. nd^0T*fc"9>R 13a *5<}:T>*R 13b ^*^^"C*fc^it*^t5ia 16 12$© 

[1,2,4] h y r /o[i,5-c] trp 5 v ? ^ft^^^^^a±i^$tb5& 
y xyn[i,5-c]try $^M^#£fctt-e©ii&±f?*$ft3:i£ 0 

20. R"»£J:tf R i4b sJSJ^t-SMK^i-UffcftoTitlftt b< 
©«*SSSS:^i-58t3ftO«5H 16 ~ 18 ©V>i*^dMC|Bife©[l,2,4] h 9 T 

y 0 [i,5-c] t° y 5 yii*^ ©KiaiifT^ ^ ^ s ^ 0 

< tt*ffiftOTa>r/Ut?5fe5ai*©«Sli 1 fS8©ll,2,4] h y T 3/ n [l,5-c] t° y 

22. Q*S**W-?-T?4>5W*©<fiBa 1 ~ 21 ©ivf fta>fcte#©[l,2,4] b 9 
T y n [1,5-c] k° y 5 v^M*#3: fctt«t©I!&S±if * $ tb3& 0 

23. Ri3&S7 3J7l/t?ab5Bt*©lfiH 1 ~ 22 *iJNcfB#©[l,2,4] f 9 
7/p [1,5-c] fc° y 5: Vff ^« fcit^<DMM±^ $ ^5^ 0 

24. R 2 #**W-?-T**>«lll*0«[Ba 1 ~ 23 m^-f ^^^|2^[1,2,4] *• 
y T ^ n [1,5-c] t° y 5^^^#:^fc^^a±fF^$tt5tlc 

25. f*#©<6ffl 1 ~ 24 ^)V>-f^^lB«0[l,2,4] hyT3/p [1,5-c] t°y 5 

26. W*©|SiB 1 ~ 24 ©V^^fcia«©[lA4]hyTyo[l,5-c]tf9 5; 

y yjR f&saa. 

27. W^Ofgffl 1 ~ 24 OV^^tia«^[l,2,4]l>yTyn[l,5-c]t: o y ^ 

28. »#©|£BB 1 ~ 24 <&Vvf ft*>tclB*W>[l,2,4] MIT'/o [l,5*c] k° y 5: 
^ Aza 0fiMB/ut * 5 ^ J&of&!R33 XXt/tLtz fc^&M* 
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29. *vy^m%WMv>W&.<otzt>(DWi$.(D^m 1 ~ 24 ©v>T*ia> 

iciE^©[i,2,4] h y r 5/ a [i,5-c] t° y s: i?ym%fc$.tz\tt<Dmm±.w®£tiz> 

30. 5o^7&i?#J<D^©fc&©i»*©f£ia 1 ~ 24 tf^-ftl^ClEfS© 
[1,2,4] h ]) 7^n[l,5-c]fc°y *i?ym^fc1itcte^<DmM±Wf&£tl<Z>1&<V&Ho 

31. 77/ *yy A2A g:^ft:«|g7Cii^ft*-t-5^S^m^ itf/^fcf* 
^^iJoMofc*(D|t*©©ia 1 ~ 24 WTft/W£lB^©[l,2,4] h y 7^/ 

32. »*©i£Ba 1 ~ 24 OV^H^Cf2^[l,2,4]byryn[l,5-c]t o y 5: 

j-r-ffi. mft\m±&mm, aids m& s &m&m8tiRB&* &m®.mt&, 

33. 7/VS"M\-7-^ iitrtt^±tt^> AIDS mm., fi»tt«HftW»^ 

wmm^ &&&&&&& x xfm&&xtLftmfr e> fc a# * •? a& § ft s 

SESI©K5iOfc*©l»^©<5il 1 ~ 24 ©v^TftjW-IE«fc<&[l,2,4jb!J7i/n 

[ i ,5-c] tr y ^ v 5 ^ft£# * f C fi-e <Dmm±mm £ ft 5 ^o^ffi . 

34. |f*©^H 1 ~ 24 ©Vvf fttf>fcfB$©[l,2,4] h P 7/ n[l,5-c]fc°y 5 

§ * y y ^JS ©ffticSr*. 

35. Ht*0ftlB 1 ~ 24 ©Wf fta^lE«©[l,2,4] h y T ^ n [l,5-c] t° y $ 

^ yffimft * o^S±fF^ $ ft 5 tfc © ^r$J ft Sr 5 - 1 £ #m i: i~ 

36. St*©feH 1 ~ 24 ©lvfft/N£fBite©[l,2,4] MJ7/o [l,5-c] t" y 5 

37. |f^©fSH 1 ~ 24 ©Vvffta=»fclB«©[l,2,4] h y T^o [l,5-c]fc°y S 

i?>j|»ft*fcfl-t©l!iai±« : *$*L«tt[©Wai:^ia!# , t5 - 
57^^-r-#|, JSfftt»±ttJMU AIDSES fcm®BBtm&s 

\tfc. 
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